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As the urgency for climate action heightens, local governments and stakeholders are 
developing short-term strategies and long-term pathways towards deep decarbonization at the 
local level. Urban areas are the largest place-based source of greenhouse gas emissions, 
accounting for 71%-76% of global emissions, and are projected to house 60% of the global 
population by 2030. Local governments have direct and indirect control of over 52% of 
emissions that occur within their municipalities. This study aims to qualitatively explore eight 
cases of best practice cities that are leading the way towards decarbonization. The eight cases 
are: Bridgewater (Nova Scotia, Canada), Park City (Utah, USA), Guelph (Ontario, Canada), 
Lahti (Finland), Vancouver (British Columbia, Canada), Oslo (Norway), Toronto (Ontario, 
Canada) and New York City (New York, USA). Cases were chosen based on the ambitiousness 
of climate action targets. Each Canadian case was paired with an international case similar in 
population size. The study was conducted to qualitatively explore the emerging best practice 
initiatives as well as highlight any patterns among the cities, depending on the population size 
and/or the national context. The method of qualitative investigation involved interviewing key 
municipal staff or plan managers on the pathways that are being implemented, the governance 
structures, the key actors and the tools being used for plan development and implementation. 
The results of this study fill theoretical gaps in the literature around the pathways that cities of 
different sizes are developing and the results help to provide understanding and insight on the 
key variables in deep decarbonization planning and implementation variables. Through 
identifying the key variables in the urban climate action literature, this study aimed to explore 
which of these were being addressed in climate action plans, and if cities were going beyond 
what the literature prescribed. The key research questions related to which sectors were the 
focus of emissions reduction pathways, what strategies were developed for plan development 
and implementation, how the plans were organized and governed, what key actors were 
involved. This study made contributions to the literature on decarbonization frameworks in six 
key areas by extending the literature to include new initiatives that leading cities are 
developing. The areas that this study contributes to are: decarbonizing the energy sector in 
small cities, increasing capacity of local carbon sinks, developing green economy targets and 
	   iv	  
	  
workforce development, formalizing communication structures, bottom up vertical integration 
tactics, and creating funding mechanisms. The findings from this study can be useful for 
practitioners working towards local deep decarbonization as well as transnational city networks 
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Chapter 1. Introduction  
1.1 Introduction and Problem Statement  
In 2018, the IPCC released a special report on the status of climate change (IPCC, 2018). This 
report states that in order to limit global warming to 1.5 degrees Celsius and stabilize the 
climate, decarbonization of the planet by the year 2050 is essential (IPCC, 2018). This massive 
transformation that must occur within the next few decades will place decarbonization as the 
ultimate goal of the 21st century (IPCC, 2018). 
 
Governments at all levels are committing to decreasing their greenhouse gas (GHG) emissions 
as a result of the increasing urgency of climate action. Many are committing to an “80 by 50” 
target, which represents a reduction of GHG emissions of 80% by the year 2050 (Carbon 
Neutral Cities Alliance, 2015). This is the target set out by the 2015 Paris Agreement 
(Kammerer & Namhata, 2018). Some governments and organizations are committing to an 
even more ambitious target of net carbon neutrality by the year 2050, which is in line with the 
more recent 2018 IPCC special report findings (CDP, 2019).    
   
In order to reach global GHG reduction targets, cities and urban areas will be at the forefront of 
deep decarbonization practices (Carbon Neutral Cities Alliance, 2015). Urbanization is 
occurring at accelerating rates all over the world. In 2018, roughly 55.3 percent of the global 
population lived in urban settlements and that number is projected to increase to 60 percent by 
the year 2030 (United Nations-Department of Economic and Social Affairs-Population 
Division, 2018). Cities are the largest place-based source of GHG emissions, accounting for 
71%-76% of global emissions (IPCC, 2014). Local governments have control directly and 
indirectly over 52% of emissions that occur within their cities and/or municipalities (FCM & 
ICLEI, 2018; Robinson & Gore, 2005; Tozer, 2013). An increasing number of cities have 
pledged to the 80 by 50 target and have created extensive plans in order to reach their goals 
(Carbon Neutral Cities Alliance, 2015; FCM & ICLEI, 2018). It is at the local scale that the 
application of technological and social innovation occurs most effectively and has the greatest 
impact in increasing sustainability at a broader scale (Dale, Ling, & Newman, 2010) (Dale et 
al., 2010).  
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There are four priority areas for cutting GHG emissions in cities; energy systems, buildings, 
waste and transportation (Carbon Neutral Cities Alliance, 2015; Deep Decarbonization 
Pathways Project, 2015; IPCC, 2018). By tackling these main sources of emissions, along with 
other actions including increasing carbon offsetting, carbon capture and storage and the 
capacity of carbon sinks in cities, deep decarbonization is technically feasible (Deep 
Decarbonization Pathways Project, 2015). Not only is the shift to deep decarbonization 
feasible, the plans have the added benefit of continuing to support and foster economic growth 
and account for increasing urban populations (Deep Decarbonization Pathways Project, 2015; 
IPCC, 2018). 
 
Cities face many challenges as they work to implement their strategies for decarbonizing urban 
systems (Carbon Neutral Cities Alliance, 2015). The main barriers to the implementation and 
achievement of emissions targets are social and political in nature (Burch, 2018). Many cities 
are failing to achieve meaningful GHG emissions reductions in spite of the governance 
frameworks in place designed specifically for this purpose (Luque-Ayala, Marvin, & Bulkeley, 
2018).  
 
A rethinking of institutional structures, operational plans and budgets, including the way cities 
work with the community and business sectors will be required (Carbon Neutral Cities 
Alliance, 2015). Previous extractive models of low carbon transitions, where focus is placed on 
reducing emissions (point source pollution) should be replaced by embedded models of 
decarbonization (Luque-Ayala et al., 2018). An embedded model is one where a low carbon 
mentality is rooted in and across political rationalities and technical pathways (Luque-Ayala et 
al., 2018). 
 
This thesis will examine and document the current practices of eight leading cities that have 
made the ambitious pledge to reduce their GHG emissions to meet a minimum of 80% 
reduction by 2050. Currently, there are gaps in knowledge regarding the different pathways to 
deep decarbonization at the local level. Van der Heijden (2019) highlighted a need for further 
research in governance structures and mechanisms for climate action. Decarbonization research 
thus far has focused on large high profile cities through transnational city networks such as C40 
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and the Carbon Neutral Cities Alliance. There are gaps in knowledge about planning and 
implementation processes regarding small towns and cities of varying sizes.   
Through examining the current deep decarbonization literature and the result of eight leading 
case studies, this study aims to fill in the knowledge gaps for the pathways, strategies, 
governance and actors that local governments of varying sizes are using to implement deep 
decarbonization plans.  
 
1.2 Research Questions 
In order to study the pathways to deep decarbonization currently in practice in progressive 
pioneering cities, the following research questions have been developed. Addressing these 
questions will allow for greater insight into the decision-making and implementation processes 
of deep decarbonization strategies and gain a better understanding of how cities are forging 
pathways to deep decarbonization.  
 
1. What are the GHG reduction pathways and strategies that are being developed for the implementation of deep 
decarbonization plans? 
2. What planning and implementation strategies are outlined in the local deep decarbonization plans and/or are 
being utilized in order to implement the plans? 
3.  What forms of governance are being utilized in the planning and implementation of local deep 
decarbonization plans? 
4.  Who are the actors involved in local deep decarbonization strategies? 
4.1 What kind of roles do the actors undertake? 
 
1.3 Contribution to Research  
The objective of this study is to use the case study method to qualitatively explore deep 
decarbonization strategies, the key actors involved in the planning and implementation 
processes, the governance structures and mechanisms being used and other relevant tools and 
mechanisms for deep decarbonization in cities.   
 
The purpose of this study is to determine which governance structures cities are using for the 
implementation of deep decarbonization and carbon neutrality plans. The study will provide 
insights into effective designs for achieving aggressive GHG reductions in cities; it will 
contribute to literature on climate policy, urban studies, and sustainability management.   
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To answer these research questions, an extensive literature review was conducted, and data was 
collected from eight cities as case studies, four Canadian and four international. Data collection 
was conducted in partnership with ICLEI Canada – Local Governments for Sustainability – an 
association of local governments whose mission is, "to build and serve a worldwide movement 
of local and regional governments that are committed to achieving tangible improvements in 
environmental sustainability" (ICLEI - Canada, n.d, p 1). The data collected was deductively 
coded and then inductively coded based on findings in the literature review. Cross-case 
comparisons were made, and the findings were determined. 
 
1.4 Thesis Outline  
This thesis is composed of six chapters. The Introduction (Chapter 1) is followed by a literature 
review (Chapter 2) that provides a comprehensive overview of the previous research and the 
current knowledge on deep decarbonization in cities. The literature review also frames the 
research questions and demonstrates the gap in current knowledge. The methodology chapter 
(Chapter 3) outlines the research design as well as the data analysis process. The results chapter 
(Chapter 4) presents the empirical findings. The discussion (Chapter 5) details the implications 
of the findings and provides answers to the research questions. Lastly, the conclusion (Chapter 
6) summarizes the overall thesis as well as outlines the contributions of the research, its 
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Chapter 2: Literature Review 
The following literature review summarizes the up to date knowledge deep decarbonization 
pathways and strategies at the local level. The chapter begins with an introduction to climate 
change, deep decarbonization, climate action planning at the local level, and then discusses the 
existing literature regarding the four research questions on the technical pathways, 
institutionalization strategies, governance and actors for local deep decarbonization.  
 
 2. Climate Change   
Over the past three decades, concern over climate change defined as “long term changes in 
temperature and precipitation patterns” (Bernauer, 2013 p. 422) has moved from the purview of 
natural scientists and environmental activists to the top of the international and national agendas and 
policies (Bernauer, 2013; Smith et al., 2009). It is now undeniable that the continuous burning of 
fossil fuels and other human activity is changing the climate at an unprecedented rate leaving cities 
all over the world vulnerable to massive repercussions (IPCC, 2018). Climate change is a very 
complex problem, with many social, political and technological factors and barriers (Bernauer, 
2013; Burch, 2018; IPCC, 2014, 2018; Rogelj et al., 2015). Yet, its urgency and imminence makes 
it the greatest issue of the 21st century (IPCC 2018).  
 
2.1.1 GHG Mitigation 
 GHG mitigation refers to the efforts to reduce or prevent emissions (IPCC, 2014). The only way to 
limit global warming is to reduce GHG emissions and simultaneously increase carbon offsetting, 
the capacity of carbon sinks, and the rate of carbon capture and storage (CCaS) in large emitting 
industries and/or facilities (IPCC, 2018). The IPCC Special Report on Climate Change published in 
2018 states that in order to limit global warming to 1.5 degrees Celsius, GHG emissions must be 
reduced by 45% by 2030 (compared to 2010 levels) and be effectively (net) zero by 2050 (IPCC, 
2018). The need for emission reductions has been established and recognized globally and there are 
many strategies for GHG mitigation including transitioning away from the use of fossil fuels and 
moving towards renewable sources of energy and new technologies, making older equipment more 
energy efficient, and changing management practices and consumer behaviour (Day et al., 2018).  
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GHG mitigation from human sources can be viewed as a collective action problem in which 
individual actors make independent decisions and actions, whose outcomes jointly affect everyone 
(Ostrom, 2010). The costs of GHG mitigation are borne locally, but the benefits are distributed 
globally (Brozynski & Leibowicz, 2018). Without an appropriate policy framework at the global 
scale, individual actors have insufficient incentives to curb their own emissions (Brozynski & 
Leibowicz, 2018). 
 
2.1.2 Paris Agreement  
The need for emission reductions has been established and recognized globally. There have been 
multiple attempts at international accords to limit GHG emissions and climate change, such as the 
Kyoto Protocol and the Paris Agreement, though many of these have not been overly successful 
(Kammerer & Namhata, 2018). The 2015 Paris Agreement was first international treaty in the 
history of climate change politics where 197 countries agreed to act cohesively (Kammerer & 
Namhata, 2018). The agreement recognizes the need to limit global warming to well below 2 
degrees above preindustrial averages (Kammerer & Namhata, 2018). There is concern as to whether 
this accord will be effective as it is based on the voluntary pledges of each nation, without any 
provisions for legally binding emission targets (Spash, 2016). Many climate scientists argue that the 
current national pledges are barely sufficient to contain a temperature rise at 2°C (Robiou du Pont et 
al., 2017).  Additionally, as mentioned previously, the IPCC released a special report in 2018 urging 
more ambitious global climate action to limit global warming to 1.5°C (IPCC 2018). 
 
2.2 Deep Decarbonization  
In order to reach the GHG reduction levels needed to limit global warming to 1.5 degrees 
Celsius, rapid and far-reaching transitions must occur (IPCC, 2018). Considering this reality, 
deep decarbonization has emerged at the forefront of climate policies. Deep decarbonization is 
a polycentric approach to tackling climate change where mitigation activities are undertaken by 
many actors at many levels (Brozynski & Leibowicz, 2018; Ostrom, 2010). In essence, 
decarbonization is the transformation to integrate ‘zero carbon” into urban systems while also 
considering broader sustainability goals such as climate adaptation, social equity and 
institutional transitions (Bernstein and Hoffmann 2018; Tozer 2019). Deep decarbonization is a 
useful framework because it goes beyond GHG mitigation. It has the ability to capture the 
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social and political dynamics that are essential for effective climate change mitigation initiative 
design and implementation (Tozer, 2019).  
 
Local deep decarbonization refers to deep GHG mitigation and specifically targets urban 
transformation (Carbon Neutral Cities Alliance, 2015). Decarbonization is a complete 
transformation of the systems and technologies that rely on fossil fuels. This requires a rethinking of 
institutional structures, operational plans and budgets, as well as changing to the way governments 
work with the community and business sectors (Carbon Neutral Cities Alliance, 2015; Sachs, 
Schmidt-Traub, & Williams, 2015).  
 
Achieving deep decarbonization is a daunting task. Until recently, leading nations, cities and 
organizations have pursued this in relative isolation from each other (Carbon Neutral Cities 
Alliance, 2015; Tozer & Klenk, 2019). Now, networks and alliances such as the Deep 
Decarbonization Pathways Project (DDPP) and the Carbon Neutral Cities Alliance (CNCA) have 
emerged in order to streamline the decarbonization process, share resources, and disseminate 
information (Carbon Neutral Cities Alliance, 2015; Deep Decarbonization Pathways Project, 2015; 
O’Brien, 2018). Various roadmaps and pathways to achieving rapid decarbonization have been 
developed, acknowledging the need for transformations in all sectors, including energy, agriculture, 
construction, transport, manufacturing, and finance (O’Brien, 2018). 
 
Deep decarbonization planning is emerging as a sophisticated, data-driven, adaptive, performance 
management approach and is increasingly being integrated with other planning processes (Carbon 
Neutral Cities Alliance, 2015). In both the short and long term, decarbonization will affect most 
aspects of economic activity in every economy in the world (Association, 2018). It will lead to a 
transformation in how goods and services are produced and consumed at a scale similar to that of 
the industrial revolution (Association, 2018). 
 
For the purpose of this thesis,” deep decarbonization” targets in cities includes the 80 by 50 
reduction target and/or targets that are more ambitious, such as carbon neutrality by 2050 or earlier. 
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 2.2.1 Incremental and Transformative Change   
In order to reach deep decarbonization targets, a transformative change will have to occur in most 
systems and societies (Carbon Neutral Cities Alliance, 2015; Deep Decarbonization Pathways 
Project, 2015; IPCC, 2018; O’Brien, 2018). Incremental change refers to a small adjustment made 
toward a targeted result (Kates, Travis, & Wilbanks, 2012). Historically, this has been the 
predominant approach towards GHG mitigation and climate action (Sachs et al., 2015). Making 
an incremental change does not have a significant impact on the existing structures of carbon lock-
in and therefore is not sufficient for deep decarbonization (Kates et al., 2012; Sachs et al., 2015). 
While improving energy efficiency in technology for example decreases combustion engine GHG 
emissions, it will not eliminate them (Lawson & Ahmad, 2018). This example of incremental 
change helps countries, cities and organizations decrease their carbon footprints while at the same 
time reinforces a carbon-lock in/ carbon trap (Lawson & Ahmad, 2018; Sachs, 2015). 
 
Deep decarbonization requires a full transformation so that systems, societies and technologies are 
no longer reliant on fossil fuels (Sachs, 2015). Natural gas and fuel-efficient vehicles will not be 
enough to reach global emissions targets (Lawson & Ahmad, 2018; Sachs, 2015). Zero-carbon 
electricity and electric vehicles charged on the zero-carbon electricity grid are examples of the more 
profound transformation that offers the only path to a safe climate (Sachs et al., 2015).  
 
A transformative approach is a way to fundamentally redesign a large-scale carbon-emitting 
sector or system so that it can eventually operate with no or little carbon emissions (Carbon 
Neutral Cities Alliance, 2015). The transformative approach has developed important insights 
with respect to the large-scale societal transitions needed to respond to climate change 
(Rosenbloom & Meadowcroft, 2014). It is technically more complex and rigorous enough to 
support private and public sector investments that will achieve deep emissions reductions and 
related co-benefits (Patterson et al., 2015; Walker, Holling, Carpenter, & Kinzig, 2004). 
Transformations are dynamic, political, and involve multiple dimensions of change (Patterson 
et al., 2015). They provide an opportunity to create a fundamentally new system when 
ecological, economic, or social conditions make the existing system unsupportable (Walker et 
al., 2004). 
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System transformation for decarbonization requires the alignment of stakeholders around an 
ambitious carbon emissions goal and a vision for what the redesigned system will look like (Carbon 
Neutral Cities Alliance, 2015). Policy decisions must be made at multiple levels of government and 
enormous financial investments by governments and the private sector will be essential to a system 
transformation (Carbon Neutral Cities Alliance, 2015). In addition, behaviour changes at the 
individual level are vital and inevitable for deep decarbonization to be accomplished (Carbon 
Neutral Cities Alliance, 2015).  
Rapid and deep decarbonization requires transformation of sociotechnical systems, which are the 
interlinked mix of technologies, infrastructures, organizations, markets, regulations, and user 
practices that together deliver societal functions (Geels, Sovacool, Schwanen, & Sorrell, 2017). 
Climate strategies must address the multidimensional nature of the deep decarbonization challenge 
(Deep Decarbonization Pathways Project, 2015). Co-evolutionary interactions between technology 
and society are vital to solving this challenge (Geels et al., 2017; Rosenbloom & Meadowcroft, 
2014). 
 
2.2.2 Co-benefits of Decarbonization  
Decarbonization avoids the grave cost of climate change inaction and has the positive contribution 
of providing many co-benefits (Day et al., 2018; Ürge-Vorsatz, Herrero, Dubash, & Lecocq, 2014). 
GHG mitigation can result in consequences in areas other than climate and thus can serve diverse 
policy purposes and social priorities (Day et al., 2018). Co-benefits have become a key area of 
climate change and energy discourses and are tied to a greater purpose of sustainable development 
(Eberhard & Madlener, 2003). The definition of co-benefits varies internationally. Co-benefits may 
be secondary benefits of climate action, secondary climate benefits from other policy actions, or the 
combination of climate and non climate benefits (Floater et al., 2016). There is evidence that 
mitigation measures have a range of positive human health, ecosystem functioning, 
macroeconomic, social, and/or equity side effects that in some cases outweigh the importance of 
climate change mitigation benefits (Ürge-Vorsatz et al., 2014). From green jobs and growth, to 
active, happier lives and cleaner air and water, climate action strategies can have an immediate and 
tangible impact on lives (Day et al., 2018). 
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The ability to demonstrate the co-benefits of climate action is a critical first step to unlocking its 
potential (Day et al., 2018; Gonzales-Zuñiga et al., 2018). Ideally, the co-benefits should be 
regularly considered in decision making related to climate or energy investment or policy (Day et 
al., 2018; Eberhard & Madlener, 2003; Ürge-Vorsatz et al., 2014). Co-benefit considerations are 
rarely accounted for in decision making, partially because traditional decision making frameworks 
(such as cost-benefit analysis) are lacking a multidisciplinary outlook (Ürge-Vorsatz et al., 2014). In 
order to reap the co-benefits of decarbonization, policies and decisions must be taken with 
consideration of the full range of costs and benefits (Ürge-Vorsatz et al., 2014). 
 
2.3 Local Climate Action Planning  
The concept of addressing large, transboundary issues such as climate change at the local level was 
first raised in a chapter of the 1987 Brundtland Report (Fuhr, Hickmann, & Kern, 2018). This 
chapter was dedicated to the environmental challenges of urban areas and the importance of local 
governments in attaining sustainable development (Fuhr et al., 2018). The 1992 Rio Earth Summit 
and Agenda 21 re-emphasized the role played by cities in response to climate change. Climate 
action at the local level has continued to gain momentum with initiatives at the international level 
such as the New Urban Agenda (2016) and the Sustainable Development Goals (2015) (Fuhr et al., 
2018).  
 
As urban areas account for 71%-76% of global GHG emissions (IPCC, 2014) and local 
governments have direct and indirect control of over 52% of emissions (FCM & ICLEI, 2018; 
Robinson & Gore, 2005; Tozer, 2013), it is apparent that urban areas will be at the forefront of 
climate action. Local governments have pledged to a target of reducing community-wide GHG 
emissions by 80% by the year 2050 and they have created extensive plans in order to reach their 
goals (Carbon Neutral Cities Alliance, 2015; FCM & ICLEI, 2018). It is at the local scale that the 
application of technological and social innovation occurs most effectively and has the greatest 
impact in increasing sustainability at a broader scale (Dale et al., 2010). Climate action planning in 
cities has evolved to become a complex performance management approach that is increasingly 
being tied to other local government planning and budgetary processes (Carbon Neutral Cities 
Alliance, 2015). The key characteristics of climate action planning in cities are: political continuity, 
deep technical analysis, stakeholder engagement, planning for infrastructure turnover and planning 
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and measurement systems established (Carbon Neutral Cities Alliance, 2015). Guyadeen, 
Thistlethwaite & Henstra (2019) conducted a study on the quality of municipal climate change 
plans in Canada. They found that most plans (in the Canadian context) include some combination of 
the eight main characteristics: fact based, goals, policies, implementation and inter-organizational 
coordination, monitoring and evaluation, participation, and plan organization and presentation 
(Guyadeen, Thistlethwaite, & Henstra, 2019). They also found that many Canadian municipalities, 
while acknowledging the importance of stakeholder participation and engagement, did not 
adequately consider this element in the planning process (Guyadeen et al., 2019).  
 
There is a significant level of uncertainty that cities must address when planning for 
decarbonization (Carbon Neutral Cities Alliance, 2015). Many local governments are dependant on 
the decisions of higher levels of government, therefore changes in federal policy can impact climate 
action at the local level (Carbon Neutral Cities Alliance, 2015). Predicting impacts of climate 
change as well as the impact of GHG reduction strategies can be very difficult, making it hard for 
planners to calculate projections with certainty (Carbon Neutral Cities Alliance, 2015).  Funding to 
support climate action in cities is also uncertain due to the reliance on many sources of funding 
from multiple levels of government (Carbon Neutral Cities Alliance, 2015). 
 
2.3.1 Corporate and Community Plans  
There are two types of local climate action plans led by municipal governments - corporate and 
community. Corporate plans reflect the control that local governments have around land use, 
transportation planning, waste management, and greening of public infrastructure and the amount of 
emissions for these sectors (FCM & ICLEI, 2018; Robinson & Gore, 2005). Local governments can 
also influence emissions from energy and other economic development (Clarke & Ordonez-Ponce, 
2017). Through their direct influence over their areas, corporate climate action plans are created, 
where the “corporation” is the local government itself and the corporate plan focuses on actions 
within their control and influence (Clarke & Ordonez-Ponce, 2017). Community climate action 
plans, in comparison, consider all GHGs emitted within the local geographic boundaries of the 
community (FCM & ICLEI, 2015). Emissions from industry, home heating, burning fuel in private 
vehicles, etc. are all considered in community plans (FCM & ICLEI, 2015). Local governments 
have less jurisdiction over the community-wide GHG emissions, making it imperative that 
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community plans include large multi-stakeholder partnerships to be successful (Clarke & Ordonez-
Ponce, 2017).  
 
2.3.2 The Planning Process 
Decarbonization is a long term and ongoing process that requires extensive planning. 
Many networks and organizations have created their own effective processes. For example, the 
Partners for Climate Protection Program uses a five-milestone framework for their climate action 
planning and implementation (FCM & ICLEI, 2018). GHG mitigation and decarbonization begins 
with taking an inventory of current emissions and creating a forecast of future emissions (FCM & 
ICLEI, 2018). Without a reliable inventory, it is difficult for city planners to identify where efforts 
should be directed (Brozynski & Leibowicz, 2018). The second milestone is to set emission 
reduction targets (FCM & ICLEI, 2018). Next an action plan for the community (based on the 
targets) is developed (FCM & ICLEI, 2018). The fourth milestone is to implement the action plan 
while the fifth and final milestone is to continuously monitor and report on the progress of the 
climate action plan implementation (FCM & ICLEI, 2018). While the process for corporate and 
community climate action plans is similar, corporate plans are solely developed and adopted by the 
local government whereas, community plans are developed by the local government in 
collaboration with many local actors such as businesses, NGOs and citizen organizations (Clarke & 
Crane, 2018; Clarke & Ordonez-Ponce, 2017).  
 
2.4 Pathways for Deep Decarbonization in Cities & Communities   
Road maps and pathways for deep decarbonization are important for describing, planning and 
tracking the technological, managerial, institutional and behavioural changes consistent with the 
targets and goals that have been set out (Carbon Neutral Cities Alliance, 2015; Deep 
Decarbonization Pathways Project, 2015; O’Brien, 2018). Pathways include strategies and actions 
for all relevant sectors, both in the short and long term (Carbon Neutral Cities Alliance, 2015). 
Pathways provide a common method by which governments, business, civil society and researchers 
can communicate, compare and debate differing concrete visions for deep decarbonization 
(O’Brien, 2018). Pathways are increasingly being used to communicate stories about large-scale 
transformations (O’Brien, 2018). They also aid in the design and implementation of short-term 
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policy packages that are consistent with long-term global decarbonization (Deep Decarbonization 
Pathways Project, 2015). 
 
Brozynski and Leibowicz (2018) propose that decarbonization pathways consist of two sequential 
stages. The first is to decarbonize the power sector and then shift focus to the transportation sector 
(Brozynski & Leibowicz, 2018). Together these two sectors account for the largest share of global 
GHG emissions (IPCC, 2018).  
 
The Aspen Institute (2019) has outlined the five elements of achieving deep decarbonization. The 
first is to maximize energy efficiency in order to reduce the energy needs that must be met. The 
second is to decarbonize the electricity supply by switching to renewable and zero emission sources 
of energy. The third element is to transfer clean electricity into other sectors such as transportation 
and buildings. Fourth, use zero-carbon fuels for the remaining areas that cannot be effectively 
electrified. And last is to use carbon capture and carbon dioxide removal for areas where fossil fuels 
are still needed as well as for achieving negative emissions (Ballentine, Connaughton, & Grossman, 
2019). Along with the technical pathways that address GHG emissions by sector, cities must 
institutionalize deep decarbonization by taking actions that ensure the commitment, and 
involvement of stakeholders to reinforce deep decarbonization (Carbon Neutral Cities Alliance, 
2015).  
 
2.4.1 Scope of Emissions 
There are three scopes of accounting for GHG emissions within a city (Bhatia, Ranganathan, & 
WBCSD, 2004). Scope 1 refers to direct GHG emissions from a geographical unit (e.g., Emissions 
from vehicles in that area, buildings). Scope 2 is the emissions from the use of electricity and Scope 
3 is all the other emissions released indirectly by the city & its citizens (e.g., the emissions 
associated with imported goods, air travel etc) (Bhatia et al., 2004). This thesis is focused on Scope 
1 and 2.  
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2.4.2 Four Priority Sectors in Cities  
There are many different sources of emissions in cities. Four priority areas in cities have been 
identified as the sectors with the largest GHG potential; energy, buildings, waste and transportation 
(Carbon Neutral Cities Alliance, 2015; Deep Decarbonization Pathways Project, 2015; IPCC, 2018; 
USDN, 2018). The focus is placed on these sectors because they represent the vast majority of city-
wide emissions and local governments have a degree of control and/or jurisdiction over them 
(Carbon Neutral Cities Alliance, 2015; Deep Decarbonization Pathways Project, 2015). By tackling 
these main sources of emission (among other actions) deep decarbonization is technically feasible 
(Deep Decarbonization Pathways Project, 2015).  
 
2.4.2.1 Energy 
Energy systems are comprised of three aspects: generation, distribution, and use (Carbon Neutral 
Cities Alliance, 2015). Generation, which occurs in generators or power plants, refers to the 
transformation of primary energy sources to usable energy (Carbon Neutral Cities Alliance, 2015). 
Distribution refers to the delivery network for usable energy from where it is generated to where it 
is used (Carbon Neutral Cities Alliance, 2015). Use refers to the amount of energy consumed and 
the total demand of energy (Carbon Neutral Cities Alliance, 2015). Decarbonization of the entire 
energy sector is needed to address ambitious climate goals in cities (Ballentine et al., 2019; Brozynski & 
Leibowicz, 2018; C40 & ARUP, 2016; De Chalendar, Glynn, & Benson, 2019; Rogelj et al., 2015). 
 
Many cities are dependant on the decisions of higher levels of government and utility companies 
when it comes to their energy (C40 & ARUP, 2016; Koben et al., 2017). Due to city-specific 
geography and history, access to renewable and clean energy varies (Carbon Neutral Cities 
Alliance, 2015). Despite these differences, cities tend to have similar energy supply system 
conditions, visions for what a redesigned energy system will look like, and common barriers to 
system change (Carbon Neutral Cities Alliance, 2015). The balance between pushing for increased 
energy efficiency and a decrease in the carbon content of the energy supply is also a common 
occurrence in most cities today (Carbon Neutral Cities Alliance, 2015). 
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Morvaj et al., created an energy optimization model for decarbonizing urban energy systems 
and concluded that it is only possible to have a carbon neutral district when clean and 
renewable energy sources account for 100% of the grid (Morvaj, Evins, & Carmeliet, 2017). 
Since a large number of cities do not have full control over their energy supply, these cities can 
focus on deploying building-scale and district clean energy solutions, and industrial efficiency 
to decarbonize their energy sector (C40 & ARUP, 2016).  
 
2.4.2.2 Buildings  
Buildings emit a large amount of GHGs through their energy, making them a substantial target 
for low carbon action (Broto & Bulkeley, 2013; Edwards & Bulkeley, 2017; Lovell, 2007; 
Tozer, 2019). The sector encompasses the energy consumption by residential, commercial, 
industrial, and public facilities, including streetscapes (Carbon Neutral Cities Alliance, 2015). 
This sector is related to the “use” category of the Energy sector.  
 
There are many factors to consider when evaluating the emissions of buildings because the 
type, age, uses, construction methods and materials, height, size, age, energy-use intensity and 
type of energy use of building stock vary between and within cities (Carbon Neutral Cities 
Alliance, 2015). Buildings have long life spans, and as such; reductions from net-zero 
techniques in new constructions will not be enough to reach current GHG reduction goals 
(Billimoria, Guccione, Henchen, & Louis-Prescott, 2018). Retrofits of existing buildings are 
critical in successful decarbonization (Hoicka & Das, 2020). 
 
Local decarbonization plans for the building sector have two subsets; existing (old) buildings 
and new developments (C40 & ARUP, 2016; Carbon Neutral Cities Alliance, 2015).  
 
2.4.2.2.1 Existing Buildings  
 For existing buildings, retrofits are necessary to improve energy efficiency and convert heating 
and cooling systems from natural gas and fuel oil to electric or other zero carbon sources 
(Billimoria et al., 2018; Salon et al., 2010). There is a growing consensus that building 
electrification is the most viable and predictable path to zero-emission buildings in many 
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locations (Koben et al., 2017). Greenhouse gas savings from building retrofits can be realized 
more quickly than GHG reductions from other sectors and deliver net cost savings. They are 
cost effective when compared to other climate mitigation measures (Lucon et al., 2014) and can 
provide social and economic benefits, such as improved health and comfort, and lower energy 
costs (Hoicka & Das, 2020; Lucon et al., 2014).   
 
There is a role for local governments to strengthen the market for building retrofits. They can 
use different strategies to approach different building owners supported by the identification 
selling points that go beyond a business case based on lower energy bill (CNCA, 2016). New 
strategies are also needed to secure financing for retrofits in the existing building stock and 
they should be based on a combined effort from public and private stakeholders (CNCA, 2016). 
Programs like Property Assessed Clean Energy (PACE) have shown some promise in its way 
of disconnecting the debt of the building owner undertaking the retrofit and attaching it to the 
building itself. Green Bonds are emerging as a ‘new city tool’ in this sector (CNCA, 2016). To 
get the investment vehicles moving and market liquidity flowing, retrofit investments can be 
up-scaled and include cash-flows from both private markets and investments projects from 
public offices (CNCA, 2016). 
 
2.4.2.2.2 New Buildings  
Efficiency and building standards can be implemented by cities for all new developments, 
making all new buildings low or zero carbon emitters (Billimoria et al., 2018). A zero-
emissions, or “net-zero”, building standard is one that requires new buildings to be designed 
and equipped so that all energy use (for heating, cooling, lighting, appliances, vehicle charging, 
etc.) is efficient and comes only from renewable energy sources (Shank, 2018). By increasing 
the standards for existing and new buildings as well as encouraging data reporting from all 
buildings, cities can substantially decrease the GHG emissions from the building sector (C40 & 
ARUP, 2016; Salon et al., 2010).  
 
Responsibility for building regulation in Canada rests with the provinces and territories 
(Canadian Home Builders’ Association, n.d.). There are processes in place that work to 
minimize variations in codes and standards and promote consistency and uniformity (Canadian 
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Home Builders’ Association, n.d.). With the exception of Vancouver, city building codes are 
based on the national model, and are adopted in each of the provinces and territories with little 
or no change (Canadian Home Builders’ Association, n.d.).  
 
Local governments can play a role in regulating and educating for improved building 
performance. Through local policies and programs, municipal governments can influence both 
the technical efficiency of buildings and the energy-use behaviours of their inhabitants (Salon 
et al., 2010). They are also able to act as regulator, convener, facilitator, as well as a strategic 
partner along with higher levels of governments for policy design and implementation (Becque 
et al., 2019; Salon et al., 2010). Local governments can lead by example as an owner/investor 
of a substantial portfolio of buildings (Becque et al., 2019). 
 
 In recent years, researchers and policy makers have acknowledged that in order to truly 
decarbonize the built environment, fossil fuel GHG emissions must be eliminated from both 




Waste disposal places a heavy load on urban infrastructure and requires land and energy 
consumption for the construction and operation of waste disposal infrastructure (UNECE, 2011; 
Zaman & Lehmann, 2013). Solid waste is a product at the end of its lifecycle and the continual 
production of it consumes resources and energy (UNECE, 2011). Waste landfills are among the 
most significant emitters of methane and, when burned, waste is also responsible for carbon 
emissions (Koben et al., 2017). Financially, there is a large lost opportunity cost of materials that 
could be composted or recycled going to landfills (Sandulescu, 2004; Zaman & Lehmann, 2013). 
Although this sector is considered small, it still responsible for a significant amount of GHG 
emissions in cities and for this reason, it is considered to be of the priority sectors for 
decarbonization (Carbon Neutral Cities Alliance, 2015). 
 
GHG emissions from the waste sector can be reduced or eliminated by reducing the amount of 
waste produced and by redirecting waste going to landfills (Sandulescu, 2004; Zaman & Lehmann, 
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2011, 2013). Non-recyclable materials can be converted into usable energy – heat, electricity or fuel 
through a variety of waste to energy (W2E) processes (Moya, Aldás, Jaramillo, Játiva, & Kaparaju, 
2017). GHGs that are released from landfills can be captured with landfill gas capture systems 
(Carbon Neutral Cities Alliance, 2015). 
 
Communities can commit to zero waste, meaning that no material goes to landfill or high-
temperature destruction (Carbon Neutral Cities Alliance, 2015; Koben et al., 2017). Instead, local 
governments can design their solid waste systems to prevent waste, reduce and reuse materials, 
recycle and compost, and recover energy in ways that do not release carbon emissions (Carbon 
Neutral Cities Alliance, 2015; Zaman & Lehmann, 2011).  
 
Zero waste commitments are a part of a broader sustainable consumption approach, which has 
adapted the “reduce, reuse, recycle” model to include “refuse, rethink, redesign” (Ewall, n.d.; Zero 
Waste International Alliance, 2018). This model involves not only improvements in waste 
management, through actions like improving the design and packaging of products to minimize 
waste, it also encourages systems where waste is not generated in the first place (Zero Waste 
International Alliance, 2018). “Refuse, rethink, redesign” involves influencing upstream purchasing 
decisions through consuming less, consuming smartly and influencing producers to produce less 
non-recyclable, non-compostable goods and packaging and with longer life cycles (Zero Waste 
International Alliance, 2018) 
 
Behaviour changes from producers and consumers can decrease the amount of solid waste produced 
and thereby the emissions associated with the production and distribution of manufactured goods. 
(Enterprises pour L’Environment & World Resources Institute, 2013; Tucker & Speirs, 2003). The 
local government can implement policy education and advocacy programs in order to influence 
behaviour changes to reduce and eliminate waste (Zaman & Lehmann, 2011).  
 
C40’s Deadline 2020 shows that the greatest emissions savings in the waste sector are 
associated with programmes that reduce waste sent to landfill (C40 & ARUP, 2016). These 
programmes include improving city collection of recyclables and food waste, alongside 
incentivising source segregation in households and businesses alike (C40 & ARUP, 2016). The 
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United Nations Economic Commission for Europe found that active city infrastructure for 
recycling, waste-to-compost and waste-to-energy is most effective in reducing related GHG 
emissions (UNECE, 2011).  
 
2.4.2.4 Transportation  
The transportation sector refers to the transport of passengers and goods (Transport Decarbonisation 
Alliance, 2017). Globally, the transport sector contributes about one quarter of all energy related 
CO2 emissions and is 96% oil dependent (Transport Decarbonisation Alliance, 2017). In most 
cities, transportation is the top carbon-emitting system because the dominant mode of mobility is 
fossil-fuel vehicles (Carbon Neutral Cities Alliance, 2015). GHG emissions from transportation in 
cities refers to the Scope 1 emissions, meaning that only the emissions occurring within the 
geographical area of the city are counted (Bhatia et al., 2004). Scope 3 emissions from the 
transportation sector would include transit between cities and air travel (Bhatia et al., 2004). 
Transportation is the fastest growing sector in terms of emissions, as it stands, the growth in 
demand for mobility of goods and people is projected to cause a doubling of GHG emissions from 
transportation by the year 2050 (Lah, 2017). It will not be possible to achieve the ambition of the 
Paris Agreement, without effective action on transport. Transport has gained the reputation of being 
the most challenging sector to decarbonise (Lah, 2017; Transport Decarbonisation Alliance, 2017).  
 
There are many associated challenges in decarbonizing transportation systems, mainly due to 
the socio-technical and institutional path dependencies that lead to carbon lock-in (Driscoll, 
2014). Because of path dependencies, breaking carbon lock-in, particularly in the transportation 
sector is often difficult for policy makers trying to introduce aggressive low carbon goals 
(Echeverri, 2018). Decarbonization strategies are often challenged by interest groups that 
consider it a priority to provide fossil-fuel based automotive mobility for political goals and 
economic growth (Driscoll, 2014; Echeverri, 2018; Transport Decarbonisation Alliance, 2017). 
 
The high energy density fuels derived from oil have given current transport modes unrivalled 
mileage capacities and are considered inexpensive (Lah, 2017). This limits incentives to 
develop and implement alternatives to fossil fuel dependant modes of transportation (Lah, 
2017; Transport Decarbonisation Alliance, 2017). In addition, transport is the sector for which 
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the cost of CO2 reductions is often regarded as the highest (Sovacool, Noel, Kester, & De 
Rubens, 2018; Transport Decarbonisation Alliance, 2017). Alternative technologies have not 
yet been developed to scale for all sub-modes of transport, especially for long distance freight, 
internal shipping and aviation (Transport Decarbonisation Alliance, 2017). Huge behavioural 
changes from people, governments and businesses that result in substantive modal shifts 
towards less carbon intensive modes of transport are likely required for transport 
decarbonization to be successful (Transport Decarbonisation Alliance, 2017). Electrifying the 
transport industry has become a common theme in decarbonization literature (Koben et al., 
2017). In order for electrification to be successful, the sources of energy must be renewable and 
low carbon (Koben et al., 2017; Lawson & Ahmad, 2018). It must also increase capacity to 
supply the growing demand. So far, the global energy sector has not demonstrated its capacity 
to supply the required, affordable alternative energies in due quantities and current 
commitments are not adequate to enable full decarbonisation of motorized transport (Transport 
Decarbonisation Alliance, 2017). Lastly, many players within the sector are still pursuing 
agendas that are inconsistent with the Paris Agreement and climate action objectives (Transport 
Decarbonisation Alliance, 2017).  
 
When it comes to planning for decarbonization in cities, the main considerations are: the fossil 
fuel intensity of transportation; long travel distances; the state of public transport infrastructure; 
congestion, population density; and electrification of transport (Sovacool et al., 2018). Local 
governments do not have full control over the transport sector (Ahmad, 2019; Lawson & 
Ahmad, 2018; Yedla, Shrestha, & Anandarajah, 2005). Businesses within the transport industry 
(supply side) and higher levels of government have a large stake in this sector (Ahmad, 2019).  
 
Overall strategies for emissions reduction comprise mainly demand reduction (mode shift), 
efficiency improvements, and switching to low-carbon fuels or electrification (fuel shift) (C40 & 
ARUP, 2016; Lawson & Ahmad, 2018). Efficiency can be improved by making design changes 
such as using lighter materials and more efficient motors (Lawson & Ahmad, 2018). These 
efficiency improvements can take advantage of existing infrastructure (e.g., roads, fuelling stations, 
and ports) and as a result of this, most reductions in the sector are from increased efficiency 
(Ahmad, 2019; Lawson & Ahmad, 2018). Transportation mode shift can be influenced though the 
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promotion and increase in the use of zero emissions modes of transportation (e.g., walking, biking, 
public transit) (C40 & ARUP, 2016; Carbon Neutral Cities Alliance, 2015; UNECE, 2011). 
Transportation fuel shift includes switching to zero emission vehicles and fuels including ethanol, 
natural gas, biofuels, hydrogen, and electricity (Lawson & Ahmad, 2018). Many of the current 
petroleum substitutes have direct or indirect emissions (Lawson & Ahmad, 2018). The carbon 
benefits of alternative fuels will depend on whether they can be derived from non-emitting sources 
and alternate production methods would have to be developed at scale to achieve deep reductions 
(Lawson & Ahmad, 2018). Electricity can potentially be used to fuel any class of road vehicle and, 
when coupled with decarbonization of the power sector, has the potential to deliver deep sector 
reductions (Lawson & Ahmad, 2018). 
 
The transportation sector in cities is very complex and is tied in with many other city functions such 
as land use, zoning, planning and development (Driscoll, 2014).  In order to decarbonize 
transportation in cities, both for the corporate and collective plans, cities will have to integrate 
policies for all of the sectors that are related and influence transportation such as zoning, public 
transit, and parking subsidies (Ahmad, 2019; Driscoll, 2014). 
 
Local governments, while not having complete control over the transportation sector, play an 
important role in it (Carbon Neutral Cities Alliance, 2015). They are responsible for: operating 
transit services; designing and planning transportation modal networks; providing long range 
forecast analysis of fleets; facilities; and right of way infrastructure; regulating commercial vehicles 
and parking; partnering with regional transit operators and agencies; building and maintaining city-
owned public rights-of-way and infrastructure, including streets, sidewalks, and public spaces; 
guiding development on private property through land use and urban design policies and guidelines; 
managing how streets are used through rules, regulations, and pricing and educating and 
empowering citizens to make sustainable transportation choices (Carbon Neutral Cities Alliance, 
2015).  
 
Local governments can create policies that align with their climate action goals as well as make 
significant investments in infrastructure and support the policies that provide residents with low 
carbon transportation options (C40 & ARUP, 2016; Carbon Neutral Cities Alliance, 2015; Lah, 
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2017; Transport Decarbonisation Alliance, 2017). Decision making on transport policy and 
infrastructure investments can be as complex as the sector itself (Lah, 2017). Single measures rarely 
achieve effective impacts, therefore an integrated policy approach that combines various measures 
to provide a basis for political coalitions and political continuity that enables the take-up of policies 
and ensures stability is required to meet decarbonization targets (Lah, 2015, 2017).  
 
The scope for local policies that affect vehicle emissions is limited outside of fleet-based 
operations (Salon et al., 2010). There are, however, creative ways that cities could impact the 
vehicle choices of their residents such as providing prime parking spots for fuel-efficient 
vehicles and raising road prices for larger vehicles. Local governments could also mount social 
marketing campaigns in support of climate-friendly vehicles (Salon et al., 2010).  
 
Literature on decarbonization shows that many policy and planning decisions have synergistic 
effects, meaning that their impacts are larger if implemented together (Brozynski & Leibowicz, 
2018). It is, therefore, generally best to implement and evaluate integrated programs rather than 
individual strategies, especially in the transportation sector (Brozynski & Leibowicz, 2018; 
Lah, 2017).  
 
2.4.2.5 Synergies Between Sectors  
Much like the co-benefits of climate action, there are co-benefits and synergies on decarbonizing 
certain sectors. All these systems are connected and integrated with each other and must be 
considered in decarbonization decision-making (Ürge-Vorsatz et al., 2014). One of the most 
powerful synergies can emerge from mitigation activities in the power and transportation sectors. 
Decarbonization activities in each sector mutually enhance one another (Brozynski & Leibowicz, 
2018). For example by using a vehicle to grid system (V2G), electric vehicles could contribute to 
decarbonization of the power sector by providing mobile storage to help integrate intermittent 
electricity sources like wind and solar (Lawson & Ahmad, 2018). The use of electricity as a 
transportation fuel causes larger marginal GHG emissions reductions as the power sector 
decarbonizes upstream (Lawson & Ahmad, 2018). This is one reason why most energy-economy 
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models choose to decarbonize electricity generation before investing significantly to convert 
transportation fleets to electric vehicles (Löffler et al., 2017).  
 
2.4.3 Carbon Offsetting and Carbon Sinks in Cities  
Most deep decarbonization plans involve actions on how to reduce and eliminate GHG emissions 
from the four priority sectors (among other areas) (Carbon Neutral Cities Alliance, 2015). When 
carbon emission reductions have reached a threshold, cities can use carbon offsetting to further 
reduce their GHG footprint (Barreto, Gonzalez, Mate, & Zuk, 2018). As defined by the GHG 
Protocol, an offset is “a specific activity or set of activities intended to reduce GHG emissions, 
increase the storage of carbon, or enhance GHG removals from the atmosphere” (World Resource 
Institute & World Business Council, 2004 p. 60).  
 
Cities have naturally occurring carbon sinks within their geographical boundaries, and they can 
increase the capacity of the carbon sinks in order to offset come of their emissions (Davies, 
Edmondson, Heinemeyer, Leake, & Gaston, 2011). Carbon sinks are a natural carbon storage 
system, meaning that they can absorb carbon dioxide from the atmosphere (Davies et al., 2011). The 
largest carbon sinks are forests, oceans and soil (IPCC, 2014). By enhancing and developing green 
systems in urban landscapes and infrastructures such as increasing vegetation in urban areas and 
maintaining soil health, cities can increase the capacity of urban carbon sinks and offset GHG 
emissions (Davies et al., 2011).  
 
Cities can also purchase carbon offsets to further reduce their GHG emissions (Carbon Neutral 
Cities Alliance, 2015). An offset is a form of trade that represents the rights to a greenhouse gas 
reduction, which a local government or organization purchases and then retires so that it cannot 
be used (Barreto et al., 2018). Purchasing an offset is a form of funding for projects that 
reduce GHG emissions (Barreto et al., 2018). The projects might include restoring forests, 
updating power plants and factories, or increasing the energy efficiency of buildings and 
transportation. Carbon offsets allow the purchaser to aid in global GHG reductions when they 
have reduced their own emissions to the furthest extent (Barreto et al., 2018; Carbon Neutral 
Cities Alliance, 2015).  
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Table 1 summarizes the key variables highlighted in the literature for the pathways to deep 
decarbonization. The key variables refer to priority sectors for GHG reductions at the local 
level. This thesis uses the variables to frame the research in the data collection and the 
discussion sections.   
 
 
Table 1: Key Variables for Technical Pathways  
 
Variable Finding/ Contribution Source 
Energy Energy is the priority sector for decarbonization 
and can be done by removing fossil fuels 
entirely from electricity grid. Local 
governments have limited control over this 
sector, but they can utilize building scale and 
district energy solutions.  
(Ballentine et al., 2019; C40 & 
ARUP, 2016; Morvaj et al., 
2017) 
Buildings New and existing buildings need different 
approaches.  Existing buildings can be 
decarbonized through retrofits and new 
buildings can be constructed to be net zero. 
Local governments can implement low carbon 
or zero carbon building performance/energy 
standards and regulations if they have the 
power, or they can offer incentives and 
education. 
(Becque et al., 2019; Billimoria 
et al., 2018; Carbon Neutral 
Cities Alliance, 2015; Salon et 
al., 2010) 
Transportation Transportation decarbonization includes mode 
shift and fuel shift. 
Local governments have limited influence over 
this sector other than local government owned 
fleets. Local governments can offer incentives, 
use market based instruments (MBIs) as well as 
investment in public transit and they can 
develop active transport infrastructure to reduce 
emissions associated with transportation. 
(Ahmad, 2019; Lawson & 
Ahmad, 2018; Carbon Neutral 
Cities Alliance, 2015)  
 
Waste Emissions from the waste sector can be 
mitigated through decreasing the amount 
of waste sent to landfills. This can be done 
through increased recycling and diversion 
measures. 
No- recyclable waste can be converted to 
energy by incineration or biogas 
production. Gas capture systems can be 
installed to capture emissions as landfill 
waste breaks down.  
(C40 & ARUP, 2016; Moya et 
al., 2017; Sandulescu, 2004; 
UNECE, 2011; Zaman & 
Lehmann, 2011, 2013) 
Carbon Sinks and 
Offsets  
Preserving and increasing natural carbon 
sinks, such as forests, vegetation, and soils 
and other carbon sinks in cities acts as a 
carbon sink. Local Governments can also 
purchase carbon offsets to balance their 
emissions.   
(Barreto et al., 2018; Carbon 
Neutral Cities Alliance, 2015; 
Davies et al., 2011).  
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2.5 Institutionalization Strategies and Tools  
Decarbonization is a complete transformation of the systems and technologies that rely on fossil 
fuels and requires a rethinking of institutional structures. Cities must not only develop technical 
pathways to decarbonize the main emitting sectors, but they must also develop strategies implement 
actions that will embed it in institutional frameworks and steer the local economy to a low carbon 
one (Carbon Neutral Cities Alliance, 2015). As the C40 Climate Action Framework puts it, cities 
must have in place goals and targets that will help to embed climate action as an integrated agenda 
within local government priorities. Local governments can leverage resources from across 
their institutions to deliver actions with shared benefits (C40, 2020).  
 
Institutionalizing strategies are those that can help to transform institutional structures and embed 
sustainability in those structures and they include the use of tools available to local governments to 
encourage and support climate actions (Government of British Columbia, n.d.). They include: 
building technical capacity and stimulating innovation; engaging stakeholders and the community; 
influencing other levels of government; funding climate action plans; stimulating innovation in 
government; sustaining long-term endeavours; using financial incentives/ investment tools; and 
implementing regulation/policy tools (Carbon Neutral Cities Alliance, 2015; Government of British 
Columbia, n.d.). Local governments have a variety of modes of governance available to them when 
it comes to developing and delivering climate action plans (Kern & Alber, 2009). 
 
2.5.1 Engagement 
Widespread public engagement helps to strengthen and sustain local political will for long-term 
systems transformation (Carbon Neutral Cities Alliance, 2015; UN Habitat, 2015).  Local 
governments must build effective relationships with the many stakeholder groups and must 
communicate effectively with community. Engagement involves getting input from a wide 
variety of stakeholders, maintaining constant and meaningful communication, promoting 
education campaigns, being transparent, as well as highlighting and celebrating stakeholders 
actions (Carbon Neutral Cities Alliance, 2015). Meaningful stakeholder and community 
engagement includes the involvement of key stakeholders in the implementation of plan and 
actions(Carbon Neutral Cities Alliance, 2015; UN Habitat, 2015). Inclusive stakeholder 
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engagement can generate a sense of ownership, encourage cross-sectoral collaboration, spark 
complementary action, increase awareness, and build capacity (UN Habitat, 2015). 
 
Advocacy tools also are important as engagement mechanisms, where the local government 
works with other actors such as governments, utilities, and other sectors to encourage them to 
apply their regulatory and investment tools to support zero emissions outcomes and tools that 
connect with all stakeholders in the climate action plan (City of Edmonton, 2018; Vancouver 
City Council, 2019; Carbon Neutral Cities Alliance, 2015; Clarke & Crane, 2018; Kirchner et 
al., 2019). Participation in regional, national, and international networks of cities that promote 
climate action can help cities in their decarbonization processes (C40, 2020; Carbon Neutral 
Cities Alliance, 2015; UN Habitat, 2015). These transnational networks facilitate learning, 
peer-to-peer sharing, and provide access to tools and resources. Network membership also 
offers solidarity, encourages more ambitious action, and confers recognition upon local 
achievements (UN Habitat, 2015). 
 
2.5.2 Technical Capacity 
 Local governments must develop the technical capacity for high levels of analysis, modeling 
potential impacts, designing, and planning climate action planning and implementation (Carbon 
Neutral Cities Alliance, 2015; UN Habitat, 2015). Engaging outside specialists to furnish 
specific inputs while building local capacity can be helpful (UN Habitat, 2015). Assembling 
expertise from external consultants and/or developing partnerships with useful organizations 
helps local governments that do not have the resources to build their internal capacity (Carbon 
Neutral Cities Alliance, 2015).  
 
 
2.5.3 Funding  
A crucial role of a local government is to fund or find funding for their climate action plans. 
Carbon reduction strategies require funding, whether it is to support local government 
operations or to incentivize consumer and business behaviours and investments (Carbon 
Neutral Cities Alliance, 2015). Local governments can apply traditional methods of funding 
public programs to their climate action plans and also invent new funding mechanisms in order 
to raise the money required for plan implementation (Carbon Neutral Cities Alliance, 2015). 
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Traditional funding mechanisms include using tax revenue/local government budgets and, 
partner and sponsor funds. Innovative funding sources include carbon tax/cap and trade 
systems green bonds, insurance and financing pricing (Carbon Neutral Cities Alliance, 2015).  
 
2.5.4 Green Economy  
Aylett (2014) found that there is a lack of functional synergies between mitigation efforts and 
local development priorities, particularly related to economic goals. His study found that 82% 
or more of cities (globally) reported that mitigation efforts contributed little or nothing to the 
city’s economic development (Aylett, 2014). Combined with findings that the private sector 
lacked significant engagement in climate planning and implementation. Aylett suggested that 
cities have yet to align environmental and economic objectives (Aylett, 2014). 
 
More recently, economic development tied with sustainability and the notion of a “green 
economy” has emerged at the center of climate action planning (C40, n.d.). A green economy is 
defined as “one that results in improved human well-being and social equity, while 
significantly reducing environmental risks and ecological scarcities. In its simplest expression, 
a green economy can be thought of as one which is low carbon, resource efficient and socially 
inclusive” (Fedrigo-Fazio et al. 2012 p.3). Cities can use strategies to achieve green economies 
such as supporting clean technology development, developing circular economies, integrating 
sustainability into the city’s economic plan and other climate action initiatives (C40, n.d.). 
Cities can accelerate innovation and the green economy by developing and increasing measures 
to support start-ups and help to create a wider innovation ecosystem within the city. To do this, 
they can explore co-design initiatives, improve procurement policies and foster public/private 
partnerships to engage businesses (C40, n.d.). Local governments can also support market 
transformation and help open up new areas of economic activity. Approaches may include 
public/private provision of climate friendly infrastructure, and the development of broader 
green economic development strategies (UN Habitat, 2015). 
 
2.5.5 Long Term Plans  
Climate action is not a brief process; a portion of strategies and critical outcomes can span 
multiple political lifetimes (Carbon Neutral Cities Alliance, 2015). Buy-in from subsequent 
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leaders depends in part upon long-term measured results, and in part a sense of ownership from 
various leaders and stakeholders. For decarbonization to be successful, planning must be done 
for both the short and long term, and sustainability themes must be embedded into institutional 
frameworks (C40, 2020; Carbon Neutral Cities Alliance, 2015; UN Habitat, 2015).  
 
2.5.6 Behaviour Influencing Financial Tools   
 
Behaviour influencing financial tools refer to the tools that local governments can use to 
encourage citizens to chose low carbon optional and lower community-wide GHG emissions 
(City of Edmonton, 2018; Vancouver City Council, 2019). Local government can use market 
based instruments (MBIs) to put a price on carbon emitting activities, or alternatively, provide 
financial incentives to encourage residents and businesses to choose zero emissions options 
(City of Edmonton, 2018; Görlach, 2013; Vancouver City Council, 2019). Market-based 
instruments are indirect regulatory instruments, which influence actors' behaviours by changing 
their economic incentive structure, examples of these are; environmental taxes, emissions 
trading systems and removing perverse incentives (Görlach, 2013). 
 
Local governments can also influence behaviour by investing directly in equipment and 
infrastructure that lead to a reduction carbon emissions, for example bike lanes and improving 
public transit infrastructure (Carbon Neutral Cities Alliance, 2015; City of Edmonton, 2018; 
Vancouver City Council, 2019).  
 
2.5.7 Regulatory and Policy Tools  
Regulatory and policy tools occur at all levels of government. At the local level, the local 
government uses its authority under its charter to establish the rules that guide resident and 
business decisions that support zero emissions outcomes (Vancouver City Council, 2019). 
These tools can be used to directly or indirectly reduce GHG emissions. They can set limits on 
emissions or emission intensities, create price signals to incorporate externality costs and 
influence purchasing decisions (Deep Decarbonization Pathways Project, 2015). Policy can 
directly require the development, improvement and/or adoption of efficient and low-carbon 
technologies, or it can provide incentives for investment in them, or consumer adoption of them 
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(Deep Decarbonization Pathways Project, 2015). Policy tools must be flexible, transparent and 
collaborative in order to yield legitimate social acceptability and deepened trust among parties 
(Kirchner, Schmidt, & Wehrle, 2019; Mundaca, Ürge-Vorsatz, & Wilson, 2019). 
 
Most of the decarbonization literature has focused on technology policy and the need to 
address market failures (Mundaca et al., 2019). As decarbonization pathways require both 
technical and social change, policies must address both dimensions (Bager & Mundaca, 2017; 
Eyre, 1997; Fredriks, Stenner, & Hobman, 2015; Mundaca et al., 2019). The climate policy 
implementation process must be coordinated, and policy evaluation is crucial (Mundaca et 
al., 2019). In addition to the implementation of climate policies such as carbon pricing and 
other demand-side policies, various papers underline the need for comprehensive and 
integrated policy mixes (Kirchner et al., 2019; Mundaca et al., 2019). 
 
Climate policy instruments that can be used in decarbonization strategies are classified as non-
market-based and market-based instruments (Görlach, 2013). Non-market-based instruments 
impose certain obligations or install non-monetary incentives to change behaviour. These 
policy instruments include command and control regulations, reporting requirements, active 
green technology support, removal of green-tech financial barriers and information and 
voluntary approaches (Görlach, 2013).  
 
Not all policy tools are accessible to local governments and actors because of the limited 
jurisdiction of municipal government (Carbon Neutral Cities Alliance, 2015). Local 
governments can lead by example by setting policies and regulations for corporate-owned 
assets and local government operations, which they have direct control over. Through self 
regulation, local governments can model the actions and behaviour for their residents 
(Carbon Neutral Cities Alliance, 2015).  For policy development in sectors where cities do not 
have direct control, they can coordinate with and advocate to higher levels of government 
(Carbon Neutral Cities Alliance, 2015; Kirchner et al., 2019). 
 
Table 2 summarizes the key variables deducted from the literature for institutionalization 
strategies for deep decarbonization planning at the local level.  
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Table 2: Key Variables for Institutionalization Strategies  
Variable  Findings Source 
Engagement  Local governments must build 
effective relationships with the 
many stakeholder groups through 
valuing stakeholder input, 
communication, and education. 
Meaningful engagement includes 
having partners participate in plan 
development and implementation. 
Local governments can use 
advocacy tools to encourage 
stakeholders, higher levels of 
governments and other local 
governments to participate and 
collaborate in the climate action 
plan. 
(C40, 2020; Carbon Neutral Cities 
Alliance, 2015; City of Edmonton, 
2018; Day et al., 2018; UN 
Habitat, 2015; Vancouver City 
Council, 2019) 
Long Term Endeavours  Local governments must ensure 
that climate action planning is long 
term and results are monitored 
over long periods of time. 
(Carbon Neutral Cities Alliance, 
2015; UN Habitat, 2015) 
Building Technical Capacity  Local governments need to 
develop technical capacity and 
make decisions based on data 
through increasing internal 
technical capacity, outsourcing or 
through partnerships. 
(Carbon Neutral Cities Alliance, 
2015; UN Habitat, 2015) 
Funding Local governments can apply 
traditional methods of funding 
public programs to their climate 
action plans as well as new 
innovative funding mechanisms. 
(Carbon Neutral Cities Alliance, 
2015) 
Green Economy and Innovation  Local governments can help 
develop a green economy by 
supporting clean technology 
development, developing circular 
economies, integrating 
sustainability into the city’s 
economic plan and other climate 
action initiatives. 
(Aylett, 2014; C40, n.d.; Fedrigo-
Fazio et al., 2012; UN Habitat, 
2015) 
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Regulatory/ Policy Tools Using local regulations to support 
low carbon initiatives and 
coordination with higher levels of 
government to implement policies 
for climate action.  
(Carbon Neutral Cities Alliance, 
2015; City of Edmonton, 2018; 
Deep Decarbonization Pathways 
Project, 2015; Görlach, 2013; 
Mundaca et al., 2019; Vancouver 
City Council, 2019) 
Behaviour Influencing Financial 
Tools  
Investing directly in equipment 
and infrastructure that are low 
carbon, providing financial 
incentives, or using MBIs in order 
to influence the behaviour of 
residents to choose low carbon 
options.  
(City of Edmonton, 2018) 
(Vancouver City Council, 2019) 
 
2.6 Governance  
Governance refers to the structures, processes, rules and traditions that determine how people in 
societies make decisions, share power, exercise responsibility and ensure accountability (Cundill & 
Fabricius, 2010; Folke, Hahn, Olsson, & Norberg, 2005; Lebel, Anderies, Campbell, Folke, & 
Hatfield-Dodds, 2006). This includes several possible modes of policy and decision making as well 
as multiple possible actors such as; government, industry, research, civil society (Patterson et al., 
2017). Governance also describes the system of governing through which a range of public and 
private actors deliver core services (Fröhlich & Knieling, 2013). It can be seen as a of blurring of 
boundaries between state and society (Fröhlich & Knieling, 2013).   
 
2.6.1 Local Climate Change Governance 
As the effects of climate change become more pronounced, there is a need for governance structures 
that can adapt and be resilient to the uncertainty that is a result of climate change (Fröhlich & 
Knieling, 2013). While there is no specific one size fits all panacea for climate change governance, 
it is evident that frameworks that involve collaboration and partnerships across different sectors and 
levels are more effective in climate action (Fröhlich & Knieling, 2013).  
 
Within the local context, governance of climate is multi-faceted. “While the legal and 
regulatory frameworks for climate change response may be established by formal institutions, 
climate change governance may also take place through interventions designed and 
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implemented by non-state actors, including businesses, non-governmental organisations and 
communities. Informal institutions and their associated social practices, norms, and path-
dependencies also structure the scope and nature of action on climate change in cities” (Prieur-
Richard et al., 2018 p. 3).  While urban climate governance is/can be fluid (Robinson & Gore, 
2015), defined roles, responsibilities and oversight must be included.  In order for proper 
oversight, local governments must clearly locate the authority of climate planning in a way that 
commands attention across local government departments and is in close touch with the elected 
leadership (Carbon Neutral Cities Alliance, 2015).  
 
A governance structure or framework refers to how power and decision-making is distributed 
within an organization, the governance framework is an important factor in the success of the 
organization meeting its goals (Keping, 2017). Governance frameworks vary; some structures 
are better suited for different industries, organizations, or problems than others (Keping, 2017). 
A governance structure should reflect the unique needs of the organization (Keping, 2017). A 
defined structure includes organizational design, a reporting structure, committee structures and 
charters, it must control and support function interdependencies (Baret, Hida, Hatfield, 
Sandford, & Vazirani, 2013). Oversight responsibilities define the roles and responsibilities of 
actors as well as accountability matrices (Baret et al., 2013). A robust governance operating 
model helps execute governance responsibilities at all levels (Baret et al., 2013). Building 
sustainable and resilient cities and communities also depends on strong leadership and clear 
and open communication (Callaghan & Colton, 2008). Nguyen, Davidson and Gleeson (2018) 
conducted a study that suggests that a local government's governance structure influences the 
way it undertakes climate actions and the potential efficacy of those actions (Nguyen, 
Davidson, & Gleeson, 2018). Emerging frameworks for urban climate governance also address 
the importance of a multi- actor approach and vertical and horizontal coordination (Fröhlich & 
Knieling, 2013).   
 
Van der Heijden (2019) did an extensive review of 260 studies on urban climate governance 
from the last decade. The review highlights gaps in the urban climate governance literature, one 
of them being that previous studies focus on the global north and small n (number of samples) 
studies (Van der Heijden, 2019). 
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A second gap identifies the enabling factors of urban climate governance (Van der Heijden, 
2019). The enabling factors that have been highlighted in the literature so far are; a supportive 
political and legal context (Cadman, Maguire, & Sampford, 2015; Castan Broto, 2017; Johnson 
et al., 2015; Pierre, 2011; Schroeder & Bulkeley, 2009).; autonomy (Bulkeley & Betsill, 2013; 
Hein & Pelliter, 2006; Johnson, 2018).; access to funding for climate action (Bulkeley & 
Betsill, 2013;Clarke, 2017; Hughes, 2017; Hughes, Chu, & Mason, 2018; Sanchez-Rodriguez, 
2009).; vertical coordination (Clarke, 2017; Hughes et al., 2018; Johnson et al., 2015; Knieling, 
2016; Luque-Ayala et al., 2018).; horizontal coordination (Coaffee & Lee, 2016; Knieling, 
2016).; capacity building and learning networks (Acuto & Rayner, 2016; Castan Broto, 2017; 
Jordan & Turnpenny, 2015; Rosenweig et al., 2018).; collaboration with and participation of 
stakeholders (Castan Broto, 2017; Chu, Anguelovski, & Carmin, 2016; Coaffee & Lee, 2016; 
Haus & Klausen, 2011; Kwon, Jang, & Feiock, 2014).; and the presence of a local climate 
champion (Castan Broto, 2017; Haus & Klausen, 2011; Hughes et al., 2018; Sanchez-
Rodriguez, 2009). The consensus in the urban climate governance literature is that these factors 
work in conjunction, helping to create trajectories and pathways that can lead to effective urban 
climate governance but are not sufficient alone (Van der Heijden, 2019). The challenge in 
understanding outcomes in urban climate governance is that there is no single indicator that 
best captures the outcomes (Chan, Falkner, Goldberg, & van Asselt, 2018; Sennet, Burdett, & 
Sassen, 2018) nor is there a single measurement for these outcomes (van der Heijden, 2019).  
 
2.6.2 Structures within the Local Governments 
Two approaches exist for the creation and implementation of climate action plans: first, a unit, 
which is in charge of climate change policy, can be established within each climate-relevant 
department (Kern & Alber, 2009)- The agencies that contribute most heavily to designing and 
implementing climate change plans are those responsible for environmental planning, land-use 
planning, solid waste management, water, and transportation (Aylett, 2014).  This approach 
means having climate related capacities built in to each of their (and more) local government 
divisions (Kern & Alber, 2009).  
 
The second approach relies on a form of climate policy steering group, or an overarching unit 
with appropriate competences for mainstreaming climate change policy within local 
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government planning (Kern & Alber, 2009). Given the limited availability of staff in many 
municipalities, this second approach appears to be more promising (Kern & Alber, 2009). A 
centralized sustainability or climate change agency must to be combined with various task 
forces, which coordinate the activities around specific issues and across all relevant policy 
areas within the local government administration (Kern & Alber, 2009). Centralized 
sustainability teams can help to ensure all key departments and agencies can provide input into 
the plan and create a sense of co-ownership over the final product (UN Habitat, 2015). An 
overarching sustainability team can help to support other departments and agencies to integrate 
climate action objectives into their own plans and help pave the way for innovative and 
constructive partnerships during implementation (UN Habitat, 2015). It is critical that 
environmental agencies have the competencies to implement comprehensive concepts or they 
risk coordination and implementation problems (Kern & Alber, 2009) 
 
Aylett (2014) found that in 63% of cities he studied, climate action was being led by either a 
small team or a single individual within the city. The study revealed that the individuals or 
small teams did not necessarily work in isolation, that globally, there was a general dominance 
of integrative and collaborative mitigation planning processes over more isolated and siloed 
approaches (Aylett, 2014).  
 
Building internal networks between departments are the most effective strategies for 
encouraging inter-departmental engagement with climate change (Aylett 2014). Though the 
study found that most cities were not adopting tried and true measures to support innovation 
(Aylett 2014). Kern & Alber (2009) found that in most cases they studied, climate related 
issues were not taken into account when relevant decisions were taken outside the 
environmental departments. Meaning that expertise on climate and environmental related issues 
was/is concentrated within those departments and they were not involved in decision-making.   
 
2.6.3 Oversight, Monitoring and Reporting  
Monitoring and evaluation is a crucial part of climate action planning and implementation 
(Guyadeen et al., 2019). In order to do so, local governments must clearly locate the authority 
of climate planning in a way that commands the attention of the departments and is also in 
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close touch with the elected leadership (Carbon Neutral Cities Alliance, 2015). Keeping 
decision makers well informed through continual monitoring and reporting is crucial to the 
continual implementation and success of climate action planning.  
 
Climate actions plans should include a monitoring and evaluation framework, along with key 
performance indicators for measuring progress that lead to updates for the actions (C40, 2020; 
Carbon Neutral Cities Alliance, 2015; Guyadeen et al., 2019; Robinson & Gore, 2015; UN 
Habitat, 2015). Effective monitoring includes the tracking of process, as well as outcomes (UN 
Habitat, 2015).  A climate action plan is a living document. Regularly monitoring progress and 
updating plans can help local governments to reflect the latest climate science, technological 
developments, financial situations and development capacities (UN Habitat, 2015). It also 
enables the on-going engagement with stakeholders and communities, ensuring that climate 
action planning continues to meet the wider development goals of the local government (UN 
Habitat, 2015). 
 
Robinson and Gore (2015) conducted a study of Canadian municipalities implementing climate 
action plans; they found that municipalities in Canada are implementing more emission-
reducing activities than previous monitoring revealed. These results suggest that monitoring 
protocols do not capture the breadth of action being undertaken, and highlight a need to find 
new ways to track mitigation actions that is not captured through milestone reporting 
(Robinson & Gore, 2015) 
 
2.6.4 Vertical Integration  
Vertical integration has been highlighted as one of the key attributes of urban climate 
governance (Gleeson, Darbas, & Lawson, 2004; Hammer, Kamal-Chaoui, Robert, & Plouin, 
2011) Vertical integration implies whether the climate action strategies are integrated with the 
different activities at the national or sub-national levels for conveying meaningful outcomes 
(Gleeson et al., 2004; Hammer et al., 2011). While integration and coordination are key, it has 
been found that municipal governments are not necessarily awaiting higher order institutions or 
organizations to direct their activities or to provide them with incentives for action (Robinson 
& Gore, 2015). Hammer et al. (2011) indicate that strong integration of plans at all levels 
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contributes to creating consistency and coherence in the formulation of policies and 
regulations, better facilitating the implementation of plans.  This has drawn attention to the 
multi-level governance systems and networks in which cities are integrated. The relationship 
between the different arenas of authority and the integration of cities in national and 
international networks are considered critical in shaping the global capacity to govern climate 
change (UN-Habitat, 2011). 
 
In order to pursue mitigation actions effectively and efficiently, cities need the support from 
other levels of government (Corfee-Morlot et al., 2009). Working in a multi-level governance 
framework where the involvement of regional, and national levels as well as relevant 
stakeholders is important for avoiding policy gaps between local action plans and national 
frameworks (Corfee-Morlot et al., 2009). 
 
2.6.4.1 Multi level Governance 
Ideas of multi-level governance acknowledge that local governments are not the only urban 
actors who can lead and deliver climate action (Betsill & Bulkeley, 2006; Bulkeley & Betsill, 
2013). A variety of state and non-state actors play key roles in climate change governance. 
Actors at the national level provide crucial support to local governments and may be leading 
action at the local level (Betsill & Bulkeley, 2006; Bulkeley & Betsill, 2005; Corfee-Morlot et 
al., 2009). Supra-national levels and international organizations also play a crucial role in 
informing regulation and enabling innovation (Monni & Raes, 2008).   
 
This form of governance redistributes the political authority of climate action vertically upward 
to transnational networks, downward to communities and horizontally to non state actors 
(Betsill & Bulkeley, 2006). This is an example of a governance structure that goes beyond state 
actors, where the roles of governmental and nongovernmental actors are recognized at all 
levels.  
 
2.6.5 Coordination and Collaboration  
Coordination and collaboration have also been identified as a key attribute to urban climate 
governance. The idea of using collaborative strategies to tackle issues such as these has gained 
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momentum as demand for climate action increases (Clarke, 2011, 2014). Local governments 
are often more successful in delivering climate action when they coordinate with other actors 
from the private sector and civil society (C40, 2015; MacDonald, Clarke, & Huang, 2018). 
Nurturing partnerships with actors from both state and non-state sectors may afford cities the 
opportunity to employ their powers most effectively and ultimately catalyze climate action 
(C40, 2015). 
In recent years, the role of the local government sector has shifted from making policies and 
providing services to also managing the networks built with different sectors (Clarke, 2012; 
Mazzara, Sangiorgi, & Siboni, 2010)  Inter-organizational collaboration serves as a necessity in 
solving the sustainable development issues for plan implementation (Clarke, 2012; Mazzara, 
Sangiorgi, & Siboni, 2010). Numerous cross-sector partners and voluntary actions are needed to 
implement a local sustainability plan (Clarke & Erfan, 2007; Sun, Clarke, & MacDonald, 2020). 
Partnerships and resources play pivotal roles in achieving these sustainability goals at the local level 
during the collaboration of governments with other sectors (Clarke & Erfan, 2007). 
 
The C40 report “Powering Climate Action” (2015) concluded that, on average, cities that take a 
collaborative approach to governance of their climate action plans deliver twice as many 
actions as those that implement through an approach not based on partnerships (C40, 2015). 
The report also studied the relationship between the relative power (over jurisdictions) that a 
local government has, and the outcomes of climate action plans (C40, 2015). It was found that 
when it comes to delivering action, the ability of cities to partner is more important than the 
type or degree of power they have (C40, 2015). 
 
Much of the current literature concludes that cross sector partnerships and collaborative 
governance structures are very important in the implementation of climate action plans and 
result in more actions taken with more favourable outcomes (C40, 2015).  
 
2.6.5.1 Collaborative Governance 
As large societal issues become more complex, there has been an increase in collaborative 
problem solving (Selin & Chevez, 1995). In this approach collaboration entails collective 
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decision making and collective responsibility for actions between stakeholders (Ansell & Gash, 
2008; Clarke & Fuller, 2010; Clarke, 2011; Selin & Chevez, 1995). Instead of collaboration 
being a fixed, organized state, it can be seen as an ongoing process (Selin & Chevez, 1995). 
With the widely applicable and useful nature of collaboration processes, they have become 
effectively used in different sectors globally in at least the past two decades (Selsky & Parker, 
2005).  
 
There are many definitions of collaborative governance (it can also be referred to as network 
governance or new public management) (Ansell & Gash, 2008). The core idea behind 
collaborative governance is non-government stakeholders working with governments and/or 
across sectors for collective action and collaborative planning (Gray & Stites, 2013). 
Collaborative governance involves a collective decision-making process that is formal, 
consensus-oriented, deliberative, and aims to make or implement public policy or manage 
public programs or assets (Ansell & Gash, 2008). It also has the intention of developing a more 
comprehensive understanding of the issue or problem under consideration than government 
could achieve on its own (Creswell, 1998; Gray & Stites, 2013; Kramer & Gray, 1990; 
Wondolleck & Yaffee, 2000). In collaborative governance structures, government agencies 
retain the formal authority for any decision making related to their jurisdiction, while non-
government actors are expected to assume serious deliberative roles and play key roles in 
implementing any decision taken (Ansell & Gash, 2008). 
  
 Ansell and Gash (2008) have identified six essential criteria for collaborative governance 
(Ansell & Gash, 2008, p.544):  
1. The forum [partnership] is initiated by public agencies or institutions;  
2. Participants in the forum include non-state actors;  
3. Participants engage directly in decision making and are not merely “consulted” by public 
agencies;  
4. The forum is formally organized and meets collectively;  
5. The forum aims to make decision by consensus (even if consensus is not achieved in 
practice); and  
6. The focus of collaboration is on public policy or public management.  
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2.6.6 Modes of Urban Climate Governance  
 
There are different modes of governance that have emerged from the study of the dynamics of 
urban climate governance. These modes are distinct in terms of their governing capacities and 
range from soft forms of governing to traditional forms of state intervention (Bulkeley & Kern, 
2006). The modes of governance that local governments reflect the strategies that the local 
governments are using as well as the level of power and autonomy that the local government 
has when it comes to implementing climate action plans (Kern & Alber, 2009). 
 
First, self-governing is defined as the capacity of local government to govern its own activities, 
such as the improvement of energy efficiency in government offices and other municipally 
owned buildings. Self-governing relies on reorganization, institutional innovation and strategic 
investments (Kern & Alber, 2009). This can also be called an “in house” approach to governing 
climate action, through management of local government owned assets (UN Habitat, 2015).  
 
 Governing through enabling refers to the role of local government in coordinating and 
facilitating partnerships with private actors and encouraging community engagement. Tools 
such as incentives, provision of information, demonstration, projects to encourage and support 
action are most important for this mode of governing (Kern & Alber, 2009; UN Habitat, 2015).  
 
Governing by provision refers to the delivery of services and resources. This is accomplished 
through infrastructure and financial means (Kern & Alber, 2009). This can include public 
provision (government led development of climate friendly infrastructure systems and 
provision) and public/private provision (development of climate friendly infrastructure systems 
and provision with private sector engagement) (UN Habitat, 2015). 
 
Governing by authority can be characterized as the use of traditional forms of authority such as 
regulation and the use of sanctions to support climate outcomes (Kern & Alber, 2009; UN 
Habitat, 2015).  
 
The UN Habitat “Guiding Principles for City Climate Action Planning” framework adds 
corporate/community led actions as a mode or approach to urban climate governance.  This 
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refers to direct actions undertaken by community and corporate actors that are congruent with 
the goals of the municipality but are outside of the influence of the local government (UN 
Habitat, 2015).  
 
Although these modes of governing may overlap and individual measures are often based on a 
combination of several modes, the differentiation between modes of governance provides a tool 
for the analysis of urban climate governance and the variety of measures preferred by 
municipalities (Kern & Alber, 2009).  
 
Table 3 summarizes the key variables highlighted in urban climate governance literature. These 
variables refer to the structure of governance for local climate action planning and the 
mechanisms of integration with climate action at higher levels of governments.  
 
Table 3: Key Variables for Urban Climate Governance 
Decision–Making Structure The structure should have defined 
organizational design and reporting 
structure. 
Municipal climate governance 
structures can have centralized 
sustainability departments and/or 
embedded sustainability capacity in 
relevant departments.  
(Baret et al., 2013; Kern & Alber, 
2009)  
(Callaghan & Colton, 2008) 
Oversight, Monitoring & 
Reporting 
Roles, responsibilities and 
accountability must be clearly 
specified by a defined oversight 
body. 
Local governments should clearly 
declare an oversight authority and 
keep decision makers informed 
through continual monitoring and 
reporting.  
New standardized frameworks for 
monitoring and reporting must be 
developed to accurately capture 
climate action progress. 
(Baret et al., 2013; C40, 2020; 
Carbon Neutral Cities Alliance, 
2015; Guyadeen et al., 2019; 
Robinson & Gore, 2015; UN 
Habitat, 2015) 
Leadership Strong leadership to provide 
direction must be present. 
(Callaghan & Colton, 2008) 
Communication Clear, open and continuous 
communication throughout 
governance structure is vital. 
(Callaghan & Colton, 2008) 
Vertical integration and Multi 
Level Governance 
Integration with national and other 
sub national planning is a key 
enabler. Cities can leverage multi-
(Betsill & Bulkeley, 2006; Bulkeley 
& Betsill, 2005; Corfee-Morlot et 
al., 2009; Gleeson et al., 2004; 
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level governance for vertical 
integration. 
Hammer et al., 2011) 
Coordination and Collaborative 
Governance 
Internal coordination with external 
actors is a key attribute of 
governance. Cities can use a 
collaborative governance framework.  
(Ansell & Gash, 2008; Clarke & 
Fuller, 2010; Clarke, 2011, 2014; 
Selin & Chevez, 1995) 
Modes of Urban Climate 
Governance  
Local governments can use a 
combination of approaches for 
climate action implementation (self 
regulating, enabling, provisioning, 
authority and corporate-community 
led). 




2.7 Key Actors in Local Deep Decarbonization 
 
As previously mentioned, collaboration is a key success factor in climate action planning (C40, 
2015). A multitude of actors can be involved in the processes “while the legal and regulatory 
frameworks for climate change response may be established by formal institutions, climate 
change governance may also take place through interventions designed and implemented by 
non-state actors, including businesses, non-governmental organisations and communities. 
Informal institutions and their associated social practices, norms, and path-dependencies also 
structure the scope and nature of action on climate change in cities” (Prieur-Richard et al., 2018 
p. 3). 
 
Local governments often lead climate action planning, but in order to be effective, multiple 
agencies will be inclusively engaged (UN Habitat, 2015). Strong climate action plans tend to be 
developed by cross-departmental teams that are empowered to coordinate with a centralized 
sustainability team that helps to ensure all key departments provide input and to create a sense 
of co-ownership over the final product (UN Habitat, 2015).  
 
Castan Broto and Bulkeley (2013) conducted a global study that showed that in 66% of urban 
climate change efforts, local governments hold the main leading role. They also found that 
other private and civil society actors may also have key roles (Castan Broto & Bulkeley, 2013).  
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As (usually) leaders of the climate action process, local governments play the key roles.  Local 
governments can affect GHG emissions as a regulator, facilitator, convener, program deliverer, 
funder, and educator as well as a strategic partner along with higher levels of governments for 
policy design and implementation (Becque et al., 2019; FCM & EnviroEconomics, 2009; Salon 
et al., 2010). The various roles that a local government will play reflect the level of autonomy 
and power that it has. Powers may be defined in terms of: the city’s direct ownership or 
operation of assets and functions; its ability to create and enforce laws, regulations, policy; its 
ability to control budgets; or its ability to set a vision for future planning (C40, 2020). In 
sectors where the local government has more power, it can act as a direct service provider, 
regulator, and purchasers of goods and services.  In sectors where the local government has 
lower levels of autonomy, it can act as an influencer, enabler, facilitator, a provider of 
information to residents and provider of funding for initiatives (UN Habitat, 2015). 
 
Deep Decarbonization plans will be enacted through the conscription of diverse public, private 
and individual authorities with a shared vision (Tozer, 2018) as municipal governments directly 
control only a small portion of the assets that drive deep emissions reductions (Carbon Neutral 
Cities Alliance, 2015; Clarke & Ordonez-Ponce, 2017; Kirchner et al., 2019). Businesses, civic 
leadership organizations and community groups can play a key role in the planning and 
implementation of local deep decarbonization (Clarke & Crane, 2018; Clarke, 2011, 2014; 
Clarke & Ordonez-Ponce, 2017). Each of the priority sectors for GHG reduction in cities 
(mentioned in section 2.4.2 of the literature review) have key actors that can be engaged in 
decarbonization (Carbon Neutral Cities Alliance, 2015). For example, building owners, 
developers, and energy equipment manufacturers can play a role in the decarbonization of the 
building sector (Carbon Neutral Cities Alliance, 2015).  
 
Effective decarbonization is not possible without the support of key actors that can weaken or 
strengthen political will and take bold actions towards decarbonization (Carbon Neutral Cities 
Alliance, 2015). Partnerships with a variety of stakeholders can ensure a wide range of support 
and community buy-in for the deep decarbonization plan (Carbon Neutral Cities Alliance, 
2015; Clarke & Ordonez-Ponce, 2017). They can also aid in capacity building for local climate 
action through knowledge and resource sharing (Clarke & Crane, 2018; Le Pennec & Raufflet, 
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2018). Support from key private sector and non-governmental stakeholders can be vital. 
‘Bottom-up’ leadership from proactive civil society groups can also galvanize city-scale 
climate action (UN Habitat, 2015).Key roles that a multitude of actors can play in climate 
action planning can be categorized as enabling roles, coordinating roles and facilitating roles 
(Yan, Lin, & Clarke, 2018). Enabling roles include; service provider, capacity builder, and 
consultant. Coordinating roles include broker and mediator. Lastly, facilitating roles are those 
of initiator, convener, advocate, leader, and innovator and strategic partner (Yan et al., 2018).  
 
Civil society and private sector groups can play an important role in helping design and 
implement local responses to climate change. Civil society groups are already acting as 
valuable partners in urban responses to climate change (Aylett, 2014). NGO’s have been found 
to play crucial roles in facilitating social change. The role of businesses, from local businesses 
to multinational corporations, in climate action planning have also been increasingly studied 
(Aylett, 2014). The private sector can play a big role in climate action planning, though, 
Aylett’s study in 2014 found that in many cases the private sector has a neutral role in climate 
action planning and implementations, meaning that there is still untapped potential in this 
sector (Aylett, 2014).   
 
Another key relationship exists between cities and academic and research institutions. Aylett 
(2014) found that in many cases local governments and academic institutions have managed to 
create meaningful relationships around the issue of climate policy. The study suggests that 
researchers are meaningfully engaging with local governments and that universities play an 
important role as they provide significant sources of information and support to the cities they 
work with (Aylett, 2014).  
 
Lastly, Aylett (2014) found that having support from local government networks (transnational 
networks) is a key enabler for local climate action. These networks provide key resources such 
as; access to technical expertise, opportunities to learn directly from practitioners from other 
cities, and opportunities to network and form personal connections with practitioners from 
other cities (Aylett, 2014).  
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In climate action plans themselves, the roles of actors should be defined, and actions should 
have a named organisation as action lead (C40, 2020).  
 
Table 4 summarizes the variables deduced from the literature for the key actors and roles in 
local climate action planning and implementation.  
 
Table 4: Key Variables for Actors & Stakeholders  
Variable Findings Sources 
Actors Input and collaboration between 
different actors in diverse sectors 
result in better decarbonization 
outcomes. 
Local governments are usually 
the leaders. Multiple departments 
within local government should 
be involved. Businesses, NGOs, 
community groups, civic 
leadership organizations, 
academic institutions and 
transnational city networks can 
all play a role in climate action 
planning and implementation.   
 
(Carbon Neutral Cities Alliance, 
2015; Clarke & Fuller, 2010; 
Clarke, 2011; Clarke & Ordonez-
Ponce, 2017; UN Habitat, 2015) 
Roles Roles vary between the different 
actors involved in climate action 
planning.  
Local governments can be the 
regulators depending on the level 
of autonomy.  
Other actors can play enabling, 
coordinating, facilitating and 
regulating roles in climate action 
planning and implementation. 
 
 
(Aylett, 2014; FCM & 
EnviroEconomics, 2009; UN 
Habitat, 2015; Yan et al., 2018) 
 
2.8 Summary of Literature Review  
Through examining the literature, it was found that governance for climate action and deep 
decarbonization in cities can have various structures though there is uncertainty as to the 
outcomes of climate action for the given structures (Van der Heijden, 2019).  
Most of the climate change governance literature shows that collaboration processes and 
partnerships across sectors and levels of government are powerful mechanisms for addressing 
deep decarbonization in cities. Collaboration with higher levels of government is also needed 
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for many climate action tools and policies that may be out of a city’s jurisdiction (Carbon 
Neutral Cities Alliance, 2015). As a result of the many integrated systems within cities, 
multiple actors and many different levels are necessary for meaningful climate action (Ansell & 
Gash, 2008; Clarke & Crane, 2018; Clarke & Fuller, 2010). The integrated systems within 
cities present an opportunity for synergistic effects across multiple sectors (Brozynski & 
Leibowicz, 2018) and provide numerous co-benefits for the residents living in the cities (Day et 
al., 2018). 
 
There is a gap in knowledge about climate governance in small cases and much of the urban 
climate governance research focuses on single cases, or studies with small sample sizes (n) 
(less than 5 cases) (Van der Heijden, 2019). This thesis will address these gaps by studying 
cases of varying sizes, including small communities and by studying and comparing eight 
cases, which falls in the medium n group (Van der Heijden, 2019). While there is very current 
and growing literature on deep decarbonization, it is still and understudied area, and much is 
still to be learned about local decarbonization pathways, strategies, governance and actors. 
Most current literature is in practitioner (grey literature) guidance documents.  
 
This thesis will address the research questions outlined in the introductory chapter by studying 
eight case studies. Documents, reports, and interviews will be analyzed for data related to the 
key findings and variables outlined in the literature review.  
 














Table 5: Components of Research 
Technical 
Pathways 
Institutionalization Strategies Governance Actors 




Existing Buildings Long Term Endeavours  Oversight Types of Roles  
New Buildings Oversight, Monitoring and 
Reporting 
Leadership  
Mode Shift Building Technical Capacity Communication  
Fuel Shift Funding  
 
Vertical Integration  





Policy & Regulatory Tools  Governance Mode   
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Chapter 3: Methods 
3.1 Introduction to Methodology 
The following chapter discusses the approach that was taken for this research study.  In order to 
explore the pathways to deep decarbonization of local governments and cities, a qualitative case 
study approach was taken. Due to the nature of the research questions, appropriate descriptive 
case study methods were used in gathering and analyzing data for each case (Creswell, 2014).  
 
This research was undertaken to observe and understand the processes and mechanisms involved 
in the development of pathways to deep decarbonization in cities. More specifically, the research 
aims to develop insights on the transitions to low carbon cities in Canada and around the world.  
 
This chapter begins by outlining the research design, the selection criteria for the cases as well as 
the data collection and analysis process. This is followed by a discussion of the limitations, 
reliability, and validity of this study.  
 
3.2 Research Design  
In order to answer the research questions highlighted in Chapter 1, a qualitative case study 
approach was taken. This research is inherently qualitative and takes a naturalistic approach 
(Lambert & Lambert, 2012). This type of study takes a descriptive role rather than a critical one 
by outlining the current status of a variable or a phenomenon (Lambert & Lambert, 2012). This 
approach is useful when researchers want to know, regarding events, who was involved, what was 
involved, and where did things take place (Lambert & Lambert, 2012). In descriptive research 
there is no initial hypothesis but positions can be developed after the data has been collected and 
analyzed (Creswell, 1998). The lack of hypotheses for this study allows for the discovery of what 
naturally occurs in this setting (Fraenkel, Wallen, & Hyun, 2012). Through this approach, this 
study aims to explore the existing circumstances of cities with the best practices in terms of a 
transition to a low carbon or carbon neutral future. This study did not aim to critique the data 
collected from the cases but rather intended to document and analyze.   
 
Case study is a form of qualitative and descriptive research. This approach is typically used for 
evaluative purposes where a detailed analysis of a case (such as programs, activities or processes) 
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is desired (Creswell, 2014). A case study approach bridges the gap between theory and practice. 
Moreover, it allows researchers to gain an in-depth understanding of the specific social 
phenomenon, by focusing on the underlining process and the context of the situation (Merriam, 
1998; Yin, 2011, 2014). For this study, eight case studies were conducted to gain insight on some 
of the best practices in Canada and around the world in deep decarbonization strategies.  
 
3.3 Case Study Selection  
The following section presents the criteria from which the case study locations were selected, 
followed by the rationale for choosing each criterion. When conducting case study research, there 
should be a set of operational criteria used in the selection process of the cases (Yin, 2014). Since 
this study involves multiple cases, the criteria should fit for each of the cases (Yin, 2014).  
The criteria are as follows: 
1. The case must have adopted an ambitious climate action plan with targets of reducing GHG 
emissions by 80% or more by the year 2050. 
2. The case must have reported to the Carbon Disclosure Protocol’s Cities 2018/2019 
Database. 
3. The case must have a written document(s) that outline the climate action strategies. This 
document must include GHG emissions targets, actions that will result in decreasing GHG 
emissions, an implementation schedule of the actions and a measurement system.  
4. The case must have completed at least one citywide GHG emission inventory.  
5. The climate action plan must be in the implementation stage. 
6. The case must have reported a decrease [or no change] in overall GHG emissions in the 
2019 CDP database. 
7. Reports must be available in English and/or French.  
8. Four (4) of the cases must be cities located in Canada and four (4) cases must be cities 
located outside of Canada.   
9. Cases of varying population size will be selected two small cities (population of 1- 50,000), 
two medium cities (population of 50,000-500,000), two large cities (500,000-1 Million) and two 
very large cities (1 million +) one Canadian municipality of each size will be selected and one 
corresponding international municipality within the same population range. 
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10. Representatives of the local government must be willing to participate in the study and be 
available for an interview if sufficient information is not available through publically available 
documents. 
 
The CDP Cities 2019 database was used in order to narrow the search for potential case cities. 
The CDP provides a global platform for cities to annually report and disclose environmental 
information (CDP, 2019). In 2019 the CDP partnered with ICLEI Local Governments for 
Sustainability, C40 and Global Covenant of Mayors in order to streamline the city climate 
reporting process and to present a unified platform of reporting (CDP, 2019). The CDP Cities 
2019 database that was used for this thesis is an open access database which includes all data 
points for cities who reported publicly in 2019 (CDP, 2019). Over 625 cities reported to the CDP 
in 2019 (CDP, 2019). 
 
Cities were filtered by their responses to several key questions in the Cities 2019 Questionnaire 
(see Appendix 1). Two hundred and thirteen cities worldwide had reported a complete citywide 
GHG inventory, specific GHG emissions targets and a climate change mitigation or energy 
access plan for reducing GHG emissions. Of the 213 cities, 132 of them also reported a 
decrease or no change in GHG emissions between inventories (Appendix 2). The 132 cities 
were then narrowed further, by the ambitiousness of their GHG reduction targets. Cities that 
had reported a GHG emissions reduction target of at least 80% by the year 2050 were put on a 
short list (Appendix 3). The researcher then conducted Internet searches of the remaining cities 
on the short list and made case study selections based on the ambitiousness of the targets, the 
quality of the climate action plans and the amount of publications and news articles about the 
city’s climate action plans.  
 
After determining potential case cities, it became apparent that small cities (urban areas with 
populations under 50,000) were not well represented. Due to the gap identified in the literature 
review, that local climate governance studies focus on large cities, therefore overlooking climate 
action in smaller urban areas (Van der Heijden, 2019) and given the Canadian context where there 
are many more small municipalities than large cities (World Population Review, 2019), the 
researcher opted to include cases of exemplary climate action in small communities. For the 
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Canadian example, the only small municipality to report to the CDP was the town of Bridgewater, 
NS. The town of Bridgewater meets most of the case study selection criteria (except for a city-
wide GHG inventory). It is also a member of the Canadian PCP program (FCM & ICLEI, 2015). 
Bridgewater is also known for its innovation in the field of municipal climate action (FCM, 
2018). 
 
In order to select a comparison case of similar population size to the Town of Bridgewater, the 
researcher went back to the list of 132 CDP cities that had reported having a climate action plan, 
specific GHG reduction targets, a city-wide GHG inventory and, decreased or the same emissions 
since the previous report (Appendix 2). This list was filtered by population size. It was found that 
the cities of Emeryville, CA and Park City, UT were of similar population size to the town of 
Bridgewater (Appendix 4). The researcher then conducted an Internet search for the climate 
action plans and GHG reduction targets of both cities. It was found that the city of Emeryville has 
committed to a 80% reduction by the year 2050 (City of Emeryville, 2016) and Park City, UT has 
made an ambitious target of reducing 100% of its community wide GHG emissions by the year 
2030 (Park City, 2019). Having a more ambitious GHG reduction target and a closer population 
to that of Bridgewater, Park City, Utah was selected as a small urban area case study. Appendix 5 
shows the final list of selected cases with their populations, GHG reduction targets and target 
years.    
 
The final list of selected case studies is: 
Small city (0-50,000 population) – Bridgewater, NS and Park City, USA 
Medium city 50,000-500,000 population) – Guelph ON, and Lahti, Finland 
Large city (500,000-1,000,000 population) – Vancouver BC and Oslo, Norway 
Very large city (1,000,000 + population) – Toronto, ON and New York City, USA 
 
3.4 Data Collection  
The data collection for a case study is extensive and draws from multiple sources such as 
interviews, archival records or documents and audio-visual materials (Bowen, 2009). Of the types 
of evidence that are typically gathered in case study research (Yin, 2014), two types that were 
applicable were collected, namely archival records, documents, and information from informant 
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interviews. Archival records were studied through content analysis methods and interviews were 
conducted with key players in local governments with deep decarbonization plans in order to gain 
an understanding of the current landscape of each case as well as answer the research questions 
highlighted in the Introduction.  
 
3.4.1 Document Content Analysis 
Background data both from publicly available sources and internal archival sources were used to 
develop the background for each case study. Case study selection criterion two specifies that there 
must be some form of written document outlining the city’s climate action plan. Those reports 
were collected and analyzed for information pertaining to the research questions. Other 
documents such as peer reviewed and newspaper articles, third party reports and studies were also 
collected as they are also valid sources of data for document analysis (Bowen, 2009).   
 
3.4.2 Interviews 
Interviews were conducted with key actors from five of the case cities. The object of the 
interviews was to gather information pertaining to the research questions that was not available or 
clearly specified in public documents. Project managers from all of the cities were contacted via 
email, five of which responded and consented to being interviewed. For the remaining three cities, 
it was determined that there was sufficient information in publically available documents and 
databases for the researcher to conduct the study without an interview.   
 
The key actors, such as the deep decarbonization project managers, were identified during the 
document analysis phase. They were initially contacted by email, the recruitment emails 
contained a recruitment letter (appendix 6) and an information letter (appendix 7). Once a 
willingness to participate in the research study was established, the participants were sent an 
interview guide prior to the interview (appendix 8). The participant and the researcher agreed 
upon dates and times and the interviews were then completed using Skype software or the 
telephone. Interview guides were developed specifically for each case study. Once finished, the 
interviews were transcribed immediately in order to be analyzed.  
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3.5 Data Analysis  
Upon completion of the data collection, data from the interviews as well as the content analysis 
was deductively and then inductively coded in order to aid in the understanding of each city’s 
climate action strategy. The deductive codes were built from the key words identified in the 
literature review. Data from the document analysis and interviews were deductively coded for 
pathways, institutionalization strategies, governance structures, actors, and then inductively coded 
for other emerging mechanisms. From these results, tables were created for each case and a cross 
case comparison was done. The data was analyzed for emerging patterns and theories that can 
contribute to the findings of the study.  
 
3.6 Limitations, Reliability & Validity 
Case studies as a method are criticized for lack of rigor (Creswell, 1998; Maxwell, 1992). One 
of the challenges with case studies is ensuring construct, external and internal validity 
(Flyvbjerg, 2006). To ensure internal validity, multiple data sources were collected, and 
triangulation of data sources was used to establish the validity of the research and to protect 
against researcher bias (Creswell, 2014). The coherence of findings in the data analysis phase 
was assured by cross-checking the results (Yin, 2011) and cross-case pattern matching was also 
used in the data analysis phase (Marshall & Rossman, 1989). To ensure external validity, 
replication of the research design was used in all of the case studies (Parkhe, 1993), the scope 
and boundaries were also defined in the research design phase, in order to achieve reasonable 
generalizations for the research (Marshall & Rossman, 1989).  To ensure construct validity 
regarding the design of the study, a detailed literature review was conducted (Yin, 2011).  
 
In order to establish reliability, the researcher has ensured the repeatability of the research 
through detailed documentation of the research process. The researcher also used a case study 
protocol as well as developed a case study database (Yin, 2014). The protocol includes how 
data was collected, which includes research tools such as interview questions (Yin, 2014). The 
database contains the transcripts, documents, and other archival information used (Yin, 2014).  
 
The limitations of the research design were highlighted in the case study selection process. The 
case study cities were selected based on criteria and data in the CDP Cities 2019 database. It 
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was found that small cities and non-English speaking cities were not as well represented as 
larger, English speaking cities. Most cities who reported to the CDP in 2019 are located in the 
Global North and are in developed countries, meaning that cities in the Global South and 
developing countries were not as well represented. Lastly, it was found that several of the cities 
that reported to the CDP in 2019 did not report their full GHG emissions targets for the year 
2050. In many cases, cities do in fact have more ambitious GHG reduction targets but only 
reported their more immediate GHG reduction targets (CDP, 2019). Despite these limitations, 
the CDP Cities 2019 database was the best option for selecting case studies because it is the 
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Chapter 4 Results 
  This chapter presents the empirical results from archival data, documents, and interviews of 
the eight cities that were chosen as case studies. Each case study begins with background 
information on the community, the history of climate action and their current climate action 
goals. A section on the findings of the plan structure, the pathways, the governance structure, 
the actors and the tools used are presented for each case study. The findings from the data 
collection process are presented in tables and are summarized from the information. The end of 
the Results chapter presents cross-case tables that collectively summarize findings across the 
case studies for cross case comparison purposes. 
4.1 Sections 
 
Technical Pathways: Examines the specific targets and strategies for each sector involved in 
the climate action plans.  
Institutionalization Strategies: Reviews the strategies, actions and tools that institutionalize 
deep decarbonization into local government planning and policy making.  
Governance: Describes the decision-making, communication and oversight structures of the 
climate action plan. This section also examines the extent of collaboration within the 
governance structure as well as the level of vertical integration of climate policy with other 
levels of government. 
Actors: Investigates who the internal and external organizations or departments are as well as 
their roles in the planning and implementation phases of the climate action plans. 
Cross Case Comparison Tables: The variables from each section were categorized and 
inductively coded for key words. The tables are meant to highlight any patterns that may 
emerge across the case studies.  
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4.2 Bridgewater, Nova Scotia, Canada  
The Town of Bridgewater is located in Lunenburg County, Nova Scotia, Canada, at the 
navigable limit of the LaHave River. Bridgewater has a growing population, with 8,532 
residents as of 2016, making it the largest town in the South Shore region. Bridgewater’s 
population has grown by more than 25% in the past 20 years, making Bridgewater one of the 
fastest growing areas in the province.1  
Bridgewater has a diverse economy with manufacturing and construction the largest 
employment sectors. Bridgewater is the major service centre for the region, and as a result, the 
retail sector comprises a large component of the town’s employment base. Over the past three 
decades there has been an increase in the presence of government services in the town, 
particularly in the health care and education sectors.2 
4.2.1 Sustainability & Climate Action 
Bridgewater has recently gained regional and national exposure for its Energize Bridgewater 
program. This work originated with an Integrated Community Sustainability Plan (ICSP) and 
Bridgewater has successfully embedded a sustainability lens in major city projects. In 2015, 
Bridgewater completed its Municipal Climate Change Action Plan (MCCAP) and produced an 
updated Energy Management Plan for the period of 2015-2019. Recently, the Town piloted the 
Property Assessed Clean Energy (PACE) program, and created the Community Energy 
Investment Plan (CEIP), which won a Globe Series award in the Small Municipal Trailblazer 
category3. The CEIP provides fully costed pathways towards a low carbon economy through 
energy efficiency and renewable energy. Through community engagement and technical 
analysis the CEIP envisions how Bridgewater can reduce GHG emissions by 80% by 2050.4 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
1 CDP, “2019 Full Cities Dataset. [Dataset],”  
2 CDP, “2019 Full Cities Dataset. [Dataset],” 
3 Interview with Junior Planner, February 5, 2020 
4 CDP, “2019 Full Cities Dataset. [Dataset],” 
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The resulting investment plan requires nearly $500 million in energy efficient buildings, new 
community-scale energy systems, and clean & active transportation systems to be added in the 
town over 32 years (2018-2050). The Community Energy Investment Plan was officially 
launched in Bridgewater in the fall of 2018 with acclaim from the provincial Minister of 
Energy, and is being profiled as an example for its framing of climate action in terms of local 
economic development.5 
Bridgewater is also a member of the FCM/ICLEI Partners for Climate Protection program. In 
2019, Bridgewater won the national Smart Cities Challenge in the $5 million category. Its 
proposed approach to combatting energy poverty through energy transition, using data and 
connected technologies, allowed it to secure the win. Bridgewater is now implementing its 
programs under the Energize Bridgewater brand.6 
 4.2.2 Technical Pathways: Bridgewater 
The Bridgewater CEIP actions are organized into three strategies: energy efficient buildings, 
community scale energy systems and clean & active transportation systems. The CEIP also 
outlines actions the Town of Bridgewater will take as a capacity builder, enabler and investor.7 
 
Table 6: Technical Pathways: Bridgewater 
Variable  Findings  
Decarbonization of 
Electricity/ Energy 
Energy Shift Pathway: 
-­‐ New community-scale energy systems: to account for 40% of the needed 
energy shift. 
By 2050: 
-­‐ Install a 20 MW run-of-river hydro power system and 12 MW of large-
scale wind turbines. 
-­‐ Supply the downtown commercial buildings with district heating and 
cooling, generated through sustainably-harvested local wood heat, 
geothermal heat exchange or a heat exchanger in the river. 
-­‐ Install 12 MW of ground-mounted solar PV systems (in 2021) – locally 
owned. 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
5 Bridgewater CEIP pg. 11 
6 CDP, “2019 Full Cities Dataset. [Dataset],” 2019. 
7 Bridgewater CEIP  
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-­‐  Install 5kW battery banks in 50% of homes. 
-­‐ Total Investment: $157 million. 
-­‐ Total Savings: $336 million. 
-­‐ GHG Emissions Reduced: 1396 KT8. 
 
Existing Buildings By 2050: 
-­‐ All residential, and commercial facilities and industrial facilities operate 
50% more efficiently. 
-­‐ 60% of all residential buildings and 85% of all commercial buildings 
have heat pumps installed. 
-­‐ 80% of all buildings have solar PV systems, and 50% of buildings have 
solar hot water systems installed. 
-­‐ Total Investment: $151 million. 
-­‐ Total Savings: $569 million. 
-­‐ GHG Emissions Reduced: 1952 KT9. 
New Buildings By 2030:  
-­‐ All newly constructed buildings meet the highest energy performance 
standard - Net zero and passive house performance standard. 
-­‐ Total Investment: $1.7 million. 
-­‐ Total Savings: $15 million. 




-­‐ Investments in walking and cycling infrastructure allow 50% of short 
distance trips to be done by foot or by bike. 
-­‐ Total Investment: $4 million. 
-­‐ Total Savings: $10 million. 




-­‐ Bridgewater public transportation system to be fully electric.  
-­‐ All vehicles in Bridgewater are electric, allowing vehicle batteries to add 
to the community’s total energy storage. 
-­‐ It is anticipated that most vehicles in Bridgewater operate autonomously, 
allowing households to own 50% fewer vehicles, however, increased 
access results in higher overall transportation energy consumption. 
-­‐ Total Investment: $60 million. 
-­‐ Total Savings: $194 million. 
-­‐ GHG Emissions Reduced: 46 KT12. 
Waste Reduction, 
Diversion & Capture 
-­‐ Current plan does not have a waste reduction target or strategy. 
-­‐ Current waste diversion rate is 50%. 
-­‐ Waste management is controlled by municipal joint services board13. 
Carbon Sinks, Storage 
& Offsets 






	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
8 Bridgewater CEIP page 25, 29 
9 Bridgewater CEIP pg. 28 
10 Bridgewater CEIP pg. 28 
11 Bridgewater CEIP pg. 25 
12 Bridgewater CEIP pg. 25 
13 Interview with Junior Planner, February 5, 2020  
14 Interview with Junior Planner, February 5, 2020  
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4.2.3 Institutional Strategies: Bridgewater  
	  
Table 7: Institutional Strategies: Bridgewater 
Variable  Findings 
Engagement  Plan 
Development  
 
-­‐ The CEIP involved extensive community engagement over 
an 18-month period.15  
-­‐ BCEI Advisory Committee included local stakeholders 
(energy utilities, businesses and residents) who provided 
valuable project advice and connections to stakeholders in 
the community16 
-­‐ Community crowdsourcing and consultation involved 
community meetings, workshops, focus groups, online 
polls, surveys, public events and individual correspondence 
and meetings with specific stakeholders.17 
-­‐ Dedicated focus groups were held with low-­‐‑
income and vulnerable residents.18  
Plan 
Implementation 
-­‐ Bridgewater Energy Partnership educated the community 
on energy issues through meetings and workshops.  




-­‐ Bridgewater is working with other governments and sectors, 
encouraging them to support zero emissions outcomes and 
participate/collaborate in the climate action plan.20 
-­‐ The town challenges local businesses to adopt actions 
outlined in the CEIP.21 
-­‐ The Energy Partnership is a learning and action program for 




-­‐ The CIEP provides a costed pathway to achieve its 80x50 reduction target. 23     
-­‐ GHG mitigation targets and sustainability goals are embedded in other local 





-­‐ Sustainability Solutions Group (SSG), a consulting firm was hired for technical 
analysis  - to determine current trends in consumption and GHG emissions. 
Scenarios were then created to analyze GHG trajectories, including a BAU 
scenario and an 80x50 scenario. The 80x50 scenario was determined 
technically feasible.24  
-­‐ The aim of the technical analysis was to provide an investment roadmap using 
a detailed energy and emissions model. 25 
-­‐ Partnerships with Nova Scotia Community College (NSCC) and other 
educational institutions were created for capacity building.26 
-­‐ Bridgewater partnered with the Clean Net Zero Project to pilot a Net Zero 
Retrofit project. They used a multi-sectoral collaboration between 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
15 Bridgewater CEIP pg. 13  
16 Interview with Junior Planner, February 5, 2020  
17 Town of Bridgewater, “Smart Cities Application,” 2018. 
18 Town of Bridgewater, “Smart Cities Application,” 2018. 
19 Bridgewater CEIP pg. 19 
20 Bridgewater CEIP pg. 39 
21 Bridgewater CEIP pg. 39 
22 Energize Bridgewater, “Partnership – Energize Bridgewater,” 2019, http://www.energizebridgewater.ca/partnership/. 
23 CDP, “2019 Full Cities Dataset. [Dataset],” 2019. 
24 Bridgewater CEIP pg. 13  
25 Town of Bridgewater, “Smart Cities Application.” 
26 Bridgewater CEIP pg. 43 
	   59	  
	  
municipalities, technical experts, and lending institutions. The project will map 
out a pathway that will reduce the barriers facing homeowners who want to 
make the leap to net zero energy.27 
Funding  -­‐ The investment required would be undertaken by a mix of public and private 
sector entities and not solely the local government.28 
-­‐ The local government will invest nearly $400 million in infrastructure: energy 
efficient buildings, new community-scale energy systems, and clean & active 
transportation systems over 32 years.29 
-­‐ Bridgewater receives funding from various programs and grants from different 
levels of government.30  
-­‐ Smart Cities award winner – the town won $5 million over 5 years to fund the 
energy poverty reduction program. 
-­‐ Province partially funds public transit system.31 
-­‐ All of the 20 Actions in the CEIP have a positive NPV, meaning they are 
viewed as investment opportunities.32 
-­‐ “Right now we’re investigating different opportunities that are available for 
municipalities to raise funds for different kinds of projects. There are a few 
barriers that exist for that, so we’re only allowed to borrow from the municipal 
finance corporation as a municipality and so it’s hard to create funds that aren’t 
for core services for green projects. So we have to look at external 
organizations that build -co-ops and that kind of thing. That can then act to 
fund different projects.”33 
Green Economy  -­‐ The CEIP is framed as an economic development strategy for the town.  
-­‐ The CEIP will create clean energy jobs and other employment related to 
building retrofits and transportation. 
-­‐ The goal to have a sustainable local economy where goods are produced and 
consumed locally using environmentally responsible practices. 
-­‐ The town is aiming to have more sustainable purchasing practices.34 
 
Regulatory / 
Policy Tools  
-­‐ The town council adopted the Energy Poverty Reduction Program, which is a 
large policy document and the first point of implementation of the CEIP.35 
-­‐ The town is undertaking a review of its Municipal Planning Strategy this year 




-­‐ The Bridgewater PACE program and Clean Energy Financing programs for 
home renovations and clean energy to expand the limit on per household 
loans.37 
-­‐ The LaHave Credit Union (a partner organization) has low interest loans for 
residents to do a number of energy efficiency projects. 38 
-­‐ Through the Smart Cities Program, Bridgewater is developing a local clean 
energy investment system.39 
 
 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
27 Bridgewater CEIP pg. 46 
28 Bridgewater CEIP pg. 27 
29 Bridgewater CEIP pg. 19 & 22 
30 Interview with Junior Planner, February 5, 2020  
31 Interview with Junior Planner, February 5, 2020 
32 Bridgewater CEIP pg. 13 
33 Interview with Junior Planner, February 5, 2020 
34 https://www.bridgewater.ca/town-services/planning/31-town-services/sustainability/459-green-self-supportive-local-economy 
35 Interview with Junior Planner, February 5, 2020 
36 Interview with Junior Planner, February 5, 2020 
37 Interview with Junior Planner, February 5, 2020 
38 Interview with Junior Planner, February 5, 2020 
39 Town of Bridgewater, “Smart Cities Application.” 
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4.2.4 Governance: Bridgewater 
	  




-­‐ Decision making and responsibilities take shape in a hierarchy40 
-­‐ The CAO for the Town of Bridgewater is responsible for implementing and 
administering the town's climate change mitigation and adaptation actions. 
-­‐ Implementation actions are distributed among all departments.41 
-­‐ The CAO's office provides support services including reporting, recording and 
facilitating all matters of significance to town council.  The CAO acts as a 
liaison between all actors. In addition, the CAO's office provides support on 
communication matters.42 
-­‐ Bridgewater is in the process of creating an Energize Bridgewater Advisory 
Committee, which will be a forum for the town to engage and support the 
energy poverty reduction program and the CEIP.43 
-­‐ Community Development Department is responsible for planning and 
implementation and has sustainability embedded in its functions. It is supported 




-­‐ CAO office ensures that policies adopted by town council are implemented and 
followed.44  
-­‐ The Town Council is the overseeing body. 
-­‐ Annual work plan and review and indicator report track effectiveness of actions. 
-­‐ GHG Inventory takes place every 2 years. 
-­‐  CEIP updates to reflect changing conditions–every 5 years.45 
-­‐ Partners participate in ongoing program evaluation and improvement, with key 
service delivery partners actively participating in the evaluation process. 
Evaluation will lead to periodic adjustments to the processes, policies, and 
procedures of the service. Evaluation processes will be led and supported by 
staff and will involve client feedback on a regular basis.46 
Leadership -­‐ Energize Bridgewater – a community-wide initiative with over 50 partners47 and 
the Town of Bridgewater 
Communication -­‐ CAO office facilitates communication and acts as a liaison between town 
council and all departments as well as committees and boards. 48 
-­‐ Regular meetings are held between city departments.49 
-­‐ Town of Bridgewater Website 
 
Vertical Integration -­‐ The Provincial government made it mandatory for all municipalities to develop 
Municipal Climate Change Action Plans (MCCAP). Bridgewater’s plan 
exceeds the provincial standards and is used as a best practice example for other 
municipalities across Canada.50 
 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
40 Interview with Junior Planner, February 5, 2020 
41 CDP, “2019 Full Cities Dataset. [Dataset],” 2019. 
42 CDP, “2019 Full Cities Dataset. [Dataset],” 2019. 
43 Interview with Junior Planner, February 5, 2020 
44 Interview with Junior Planner, February 5, 2020  
45 Bridgewater CEIP pg. 49  
46 Bridgewater Energy Poverty Reduction Program pg. 17 
47 Interview with Junior Planner, February 5, 2020  
48 CDP, “2019 Full Cities Dataset. [Dataset],” 2019.  
49 Interview with Junior Planner, February 5, 2020 
50 Municipal Climate Change Action Plan Guidebook – Nova Scotia 
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Collaboration -­‐ Collaboration is practiced through the Energize Bridgewater entity, which 
includes over 50 partners from various sectors. Energize Bridgewater is led by 
the local government and takes a collaborative approach towards community-
wide decision-making through the Advisory Committee51 
-­‐ The town led in the development of the Energy Partnership, Living Energy 
Laboratory, Community Energy Center, Community Sustainability Network 
and the Energize Bridgewater Advisory Committee.52 
-­‐ All of these groups help choose and lead actions that benefit the community and 
help to shape initiatives and policies.53 
Governance Mode -­‐ Self regulating through ambitious corporate emissions reduction plan and 
provisioning.  
-­‐ Enabling through programs like Energize Bridgewater and stakeholder 
engagement activities, incentives and educational programs. 




4.2.5 Actors: Bridgewater 
	  





-­‐ Energize Bridgewater - an organization led by the town but composed of 
various community actors with over 50 partners with an Advisory Committee 
who helped to shape the plan. This organization is involved with many of the 
community actions.54 
-­‐ The external partners played a role in shaping the plan.55  
-­‐ Partnerships with academic institutions (NSCC) help to build capacity and 
play an enabling role.  
-­‐ Partners have made specific commitments that are outlined in the strategy.56 
Roles: 
-­‐ Higher levels of government play enabling roles through funding. 
-­‐ External partners take on enabling and facilitating roles through plan 




-­‐ CAO office plays a coordinator role. 
-­‐ All city departments are responsible for implementation actions.  
-­‐ “The Community Development Department, which is responsible for 
planning and development as well as recreation which led to the Climate 
Action Plan process with support from the Engineering Department. Those 
are the primary actors.”57  
-­‐ “The town’s priority is to build its capacity to implement the CEIP and to 
empower community partners to exercise leadership as well. This priority 
includes investing in staff, identifying funding, engaging the community, 
facilitating community processes and ensuring that its own practices reflect 
community’s values and objectives.”58  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
51 Energize Bridgewater, “The Bridgewater Energy Partnership” (Bridgewater, 2016). 
52 Energize Bridgewater, “The Bridgewater Energy Partnership” (Bridgewater, 2016). 
53 Energize Bridgewater, “Partnership – Energize Bridgewater,” 2019, http://www.energizebridgewater.ca/partnership/. 
54 Interview with Junior Planner, February 5, 2020 
55 Town of Bridgewater, “Smart Cities Application.” 
56 Town of Bridgewater, “Energy Poverty Reduction Program ” (Bridgewater, 2019). Pg. 41 
57 Interview with Junior Planner, February 5, 2020 
58 Bridgewater CEIP pg. 43 
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Roles 
-­‐ Leading, decision making, facilitating, enabling, coordinating, and 
funding/investing.  
4.3 Park City, Utah, USA 
Park City, which currently has one of the fastest growing and most diverse economies in the 
United States is located in Summit County Utah, USA, approximately 30 miles from Salt Lake 
City. Park City is home to world-class ski resorts and was the mountain host for the 2002 
Winter Olympics in Salt Lake City. Park City also hosts the country’s largest independent film 
festival, the Sundance Film Festival.59 The town has population of roughly 8,500 residents and 
receives an average of 3 million tourists annually. Non-residents own approximately seventy 
percent of the housing stock in Park City as holiday residences. Park City enjoys a strong 
economy that is diversifying from its historic dependence on winter sports. It brings in a yearly 
average of $529,800,000 to Utah’s economy. Park City has many upscale luxury lodging and 
hotels, retailers, clubs, bars and restaurants and has nearby reservoirs, hot springs, forests and 
hiking and 450 miles of biking trails. Park City has historically been the driving economic 
engine of Summit County.60 
4.3.1 Sustainability & Climate Action 
As part of the Energy Critical Priority, Park City has set North America's most ambitious 
climate goals: to have 100% renewable electricity by 2022 for municipal operations and to be 
carbon neutral for community-wide emissions by 2030.61 The community-wide goals were 
originally targeted for 2032 but were brought forward to 2030 to align with the IPPC's 1.5-
degree special report and Salt Lake City/Park City’s Olympic bid for 2030.62 
Park City played a leading role in the passing of the Community Renewable Energy Act in the 
State of Utah. This piece of legislation sets the legal framework for the State Public Service 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
59 www.parkcity.org  
60 CDP, “2019 Full Cities Dataset. [Dataset],” 2019. 
61 www.parkcity.org/departments/sustainability  
62 CDP, “2019 Full Cities Dataset. [Dataset],” 2019. 
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Commission to regulate the procurement and pricing of large-scale renewables for communities 
that want 100% renewable energy. This bill was based on Park City's ambitious goals, and Park 
City staff and elected officials were major players in crafting and lobbying for the bill's 
passage.63     
 
Park City has six main objectives in terms of climate action: community leadership, 
transportation and land use, energy use, energy supply, waste reduction and diversion and 
carbon offsets. By implementing actions for these objectives, Park City is aiming to be a carbon 
neutral community by 2030.64  
Emissions by Sector (2016)65 
Transportation 37.1% 
Electricity 36.3% 
Stationary Fuels 23.4% 
Solid waste 3% 
 
4.3.2 Technical Pathways: Park City 
Park City has yet to create a formal action plan that is publically available. The city has 
outlined the strategies it is implementing on its website. The focus of the Park City 
sustainability strategy is renewable energy and greening city operations.  
 
Table 10: Technical Pathways: Park City 
Variable  Findings  
Decarbonization of 
Electricity/ Energy 
-­‐ 100% renewable energy by 2030 
-­‐ Partnership with Rocky Mountain Power (utility company) to build a solar energy 
plant roughly 50 miles west of Park City. 
-­‐ Local renewable energy will be installed to reach the 100% target by 2030 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
63 CDP, “2019 Full Cities Dataset. [Dataset],” 2019. 
64 CDP, “2019 Full Cities Dataset. [Dataset],” 2019. 
65 https://www.parkcity.org/home/showdocument?id=48660 
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through a public/private partnership with Rocky Mountain Power66 
Existing Buildings -­‐ No specific target67 but they are advocating for people to increase efficiency 
through: 
-­‐ Summit Community Power Works (SCPW) Challenge,  
-­‐ C-PACE program  - for commercial building only  
-­‐ Conservation kits – for residents (targeted to lower income), 
-­‐ Energy detective kits for residents,  
-­‐ Streamlined permit process for solar panels.68   
-­‐ Utah State law says that cities cannot change efficiency regulations for buildings, 
but Park City is working on a financial incentive program for residents to retrofit 
homes and a stretch code to improve energy efficiency.69 
New Buildings -­‐ Net-zero energy performance standard for local government-owned buildings and 
facilities.70 
-­‐ All new municipal buildings and affordable housing that the town builds will be 
heated using electricity instead of natural gas.71 
-­‐ The town has a voluntary a stretch code for new buildings, but does not have the 




-­‐ Free public transit that connects residential and commercial areas. 
-­‐ Summit Bike Share Program  
-­‐ Paid parking in the city to dis-incentivise drivers.  
-­‐ MyStop app for real time bus schedules. 
-­‐ Reduce vehicle miles on entry corridors by 25 percent by 2030.73 
-­‐ Promote a walkable and bikable Park City map highlighting trails, routes and key 
components in the city like grocery stores, schools etc.74 
Transportation Fuel 
Shifting 
-­‐ By 2026: public transit will be 100% electric.  
-­‐ Installing 100 EV charging stations by the end of 2020, which will be supplied by 
100% renewable energy by 2022. 
-­‐ EV charging will be free.75   
Waste Reduction, 
Diversion & Capture 
-­‐ Plastic bag ban.76 
-­‐ Recycling program, in partnership with Recycle Utah to reduce food waste and 
C+D recycling.77 






-­‐ Regeneration is one of the main strategies to get Park City to its net zero goal.  
-­‐ Focus is placed on local carbon sinks.  
-­‐ Exact amount of carbon storage that will be needed to meet the goals is not 
calculated but will be “quite a bit.”78 
-­‐ Approximately 70% of Park City's total land area is covered by open space 
designated under easements. This land is being actively tracked and managed to 
increase carbon sequestration, in cooperation with universities to determine the 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
66 Interview with Environmental Sustainability Project Manager. February 20, 2020 
67 Interview with Environmental Sustainability Project Manager. February 20, 2020 
68 CDP, “2019 Full Cities Dataset. [Dataset],” 2019. 
69 Interview with Environmental Sustainability Project Manager. February 20, 2020 
70 CDP, “2019 Full Cities Dataset. [Dataset],” 2019. 
71 Park City,  https://www.parkcity.org/departments/sustainability/electrification 
72 Interview with Environmental Sustainability Project Manager. February 20, 2020 
73 CDP, “2019 Full Cities Dataset. [Dataset],” 2019. 
74 CDP, “2019 Full Cities Dataset. [Dataset],” 2019. 
75 Interview with Environmental Sustainability Project Manager. February 20, 2020 
76 CDP, “2019 Full Cities Dataset. [Dataset],” 2019. 
77 Interview with Environmental Sustainability Project Manager. February 20, 2020 
78 Interview with Environmental Sustainability Project Manager. February 20, 2020 
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best methodologies for increasing sequestration rates in soils and increasing 
vegetation and tree growth.79 
-­‐ Regenerative agriculture actions. 
-­‐ The community funds open space bonds to protect land and soil for recreation 
and carbon sinks.80  
 
 
4.3.3 Institutionalization Strategies: Park City 
	  
Table 11: Institutionalization Strategies: Park City 
Variable  Findings 
Engagement  Plan Development  
 
-­‐ Three phase visioning process for the town’s general plan.  
-­‐ Stakeholder meetings for plan creation. 81 
Plan 
Implementation 
-­‐ Using the public library as a climate change center for community 
engagement and public education on climate change.82  
-­‐ Monthly science talks and events to educate the residents on 
climate change and the impact that it will have on Park City. 
-­‐ Fun challenges for residents – “my sustainable year” and other 
monthly challenges targeted to specific behaviours such as 
transportation or waste management.83 
Advocacy 
 
-­‐ Park City played a leading role in the Community Renewable 
Energy Act advocating to the Utah State Government84 
-­‐ Park City has partnered with and is a member of several 
transnational city networks; GCoM, ICLEI, and The Climate 




-­‐ The local government has made a commitment to have net zero local government 




-­‐ Working on a monthly reporting system to city managers on energy usage.  
-­‐ Data analysis through the Wattsmart communities planning process.86 
 
Funding  -­‐ Funding comes from various grants from the State and Federal governments. 
-­‐ Funding is allocated by Park City Council.   
-­‐ Rocky Mountain Power supplies funding for renewable energy projects.87  
-­‐ Currently developing partnerships and funding opportunities with local NGOs. 
-­‐ Park City Climate Fund, established by the Park City Community Foundation in October 
2019, to provide seed capital to innovative projects that help address climate change.88 
-­‐ Open Space Bonds – the community has voted to fund 4 open space bonds protecting 
8,000 acres of open space.89 
Green Economy  -­‐ Changing town procurement to reflect the target to be net zero by 2022 (for corporate 
emissions). 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
79 CDP, “2019 Full Cities Dataset. [Dataset],” 2019. 
80 CDP, “2019 Full Cities Dataset. [Dataset],” 2019. 
81 Interview with Environmental Sustainability Project Manager. February 20, 2020 
82 Interview with Environmental Sustainability Project Manager. February 20, 2020 
83 https://www.parkcitymag.com/health-and-wellness/2019/01/building-sustainable-lifestyles-as-a-community 
84 CDP, “2019 Full Cities Dataset. [Dataset],” 2019. 
85 CDP, “2019 Full Cities Dataset. [Dataset],” 2019. 
86 Interview with Environmental Sustainability Project Manager. February 20, 2020 
87 Interview with Environmental Sustainability Project Manager. February 20, 2020 
88 “Park City Community Foundation Announces First Park City Climate Fund Grantees - Park City Community Foundation,” 
accessed March 2, 2020, https://parkcitycf.org/park-city-community-foundation-announces-first-park-city-climate-fund-grantees/. 
89 CDP, “2019 Full Cities Dataset. [Dataset],” 2019. 
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-­‐ City-wide plastic bag ban to limit consumption of plastics. 
Regulatory/ 
Policy Tools  
-­‐ Net zero performance standard for municipal buildings and affordable housing.90 
-­‐ “We’re working on a stretch code and it should lead into being able to track the energy 
efficient buildings and renovations that are going up and that will lead into a bench 
marking program.”91 




-­‐ C-PACE retrofit program for local commercial buildings.93 
-­‐ Waiving building permit fees and other fees associated with energy efficient construction 
(the stretch code). 94 
-­‐ Received funding for a retrofit for residents program but it is not underway yet.  
-­‐  “Another program that we’ve been working with Summit Community Power Work/Utah 
Clean Energy is community solar. So basically a bulk buy. If a resident wants rooftop 
solar they get it at 30% off of what they would if they were not a part of the community 
solar program.”95 
-­‐ Investments in renewable energy infrastructure. 
-­‐ Free public transit96 
-­‐ Free EV charging97 
 
 
4.3.4 Governance: Park City 
	  




-­‐ “Hierarchy” in terms of how decisions are made and roles and responsibilities are 
outlined. Park City has a council-manager government structure.98 
-­‐ Climate Action is lead by a 2-person sustainability team who work under the city 
manager.99  





-­‐ Municipal carbon footprint is calculated annually, and they are working on a new system 
to calculate it monthly.  
-­‐ Energy reports are submitted to city managers.100 
Leadership -­‐ Park City Sustainability Department  
-­‐ Park City Council101 
Communication -­‐ Small team makes communication easier.102 
-­‐ Email, meetings, reports to council  
-­‐ Website  
-­‐ Community events 
-­‐ Engaged in lobbying at the state level  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
90 CDP, “2019 Full Cities Dataset. [Dataset],” 2019. 
91 Interview with Environmental Sustainability Project Manager. February 20, 2020 
92 Park City,  https://www.parkcity.org/departments/sustainability/policy-rulemaking 
93 CDP, “2019 Full Cities Dataset. [Dataset],” 2019. 
94 Interview with Environmental Sustainability Project Manager. February 20, 2020 
95 Interview with Environmental Sustainability Project Manager. February 20, 2020 
96 Interview with Environmental Sustainability Project Manager. February 20, 2020 
97 Interview with Environmental Sustainability Project Manager. February 20, 2020 
98 CDP, “2019 Full Cities Dataset. [Dataset],” 2019. 
99 Interview with Environmental Sustainability Project Manager. February 20, 2020 
100 Interview with Environmental Sustainability Project Manager. February 20, 2020 
101 Interview with Environmental Sustainability Project Manager. February 20, 2020 
102 Interview with Environmental Sustainability Project Manager. February 20, 2020 




-­‐ Park City has taken a bottom up approach to vertical integration, through their work on 
the Community Renewable Energy Act. This bill will support other municipalities in 
Utah who want to integrate more renewable energy.  
Collaboration -­‐ The Park City Government partners with local businesses, NGOs and local stakeholders 
for engagement and implementation of actions. 
-­‐ Many of the partnerships are to increase Park City’s capacity/expertise for sustainability 
as well as for funding. 
Governance Mode -­‐ Self-governing through the corporate emissions planning and public procurement.103  
-­‐ Enabling through community-wide engagement and education and events. 
-­‐ Provisioning through investments in public infrastructure and provisioning of services 
such as EV charging and free public transit. 
-­‐ Authority through some regulations regarding vehicle idling and a plastic bag ban.104 
 
 
4.3.5 Actors: Park City 
	  




-­‐ Partnership with Rocky Mountain Power is the most significant since RMP will 
be building the renewable energy facilities and supplying the renewable energy. 
-­‐ Other partnerships include local NGOs and local small businesses. 
Roles 
-­‐ Partners (businesses and NGOs) help to implement actions, determine their own 
contribution, and play a consulting role105 (enabling and facilitating roles). 




-­‐ Sustainability team (2 person team) 
-­‐ Other city departments help with implementation actions.  
-­‐ City Manager and City Council oversee the plan and progress.106 
Roles 





4.4 Guelph, Ontario, Canada 
Guelph is a city in southwestern Ontario, Canada, with a population of approximately 132,000. 
Guelph is consistently rated as one of Canada's best places to live because of its relatively low 
crime rates, clean environment and generally high standard of living. Guelph has been noted as 
having one of the lowest unemployment rates in the country, in large part due to the great 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
103 https://www.parkcity.org/departments/sustainability/policy-rulemaking 
104 https://www.parkcity.org/departments/sustainability/policy-rulemaking 
105 Interview with Environmental Sustainability Project Manager. February 20, 2020 
106 Interview with Environmental Sustainability Project Manager. February 20, 2020 
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number of manufacturing facilities. The five key sectors of the local economy are: agri-food, 
innovation firms, environmental management, technology, and tourism operators.107 
4.4.1 Sustainability & Climate Action 
Guelph has a strong history of climate action, being the first city in Canada to have a 
Community Energy Plan in 2007. The CEP was renamed the Community Energy Initiative 
(CEI) in 2010 and with it the city saw a wave of climate action initiatives that resulted in a 
decrease in community-wide emissions. The plan was made into policy, Guelph City Council 
allocated resources to it, including full-time staff. This added momentum and profile to the CEI 
and created the impression that the city had things well in hand. Direct community involvement 
seemed unnecessary, and gradually faded away. Over several years task forces and committees 
related to the CEI disappeared and were not renewed, resulting in in a gradual decline in 
implementation and progress of the CEI.108 
In 2018 Our Energy Guelph (OEG), a community stakeholder group and now not-for-profit 
enterprise, presented an update of the CEI to Guelph City Council. The update was approved 
by City Council and OEG was recognized as the official implementer of the plan. The current 
CEI is a community lead, municipally resourced plan.109 Along with the short-term targets of 
the CEI, Our Energy Guelph has developed a long-term deep decarbonization pathway with a 
target to have net zero emissions by 2050. 110 
4.4.2 Technical Pathways: Guelph 
Actions in the Community Energy Initiative are separated into technical actions, organizational 
actions and enabling activities. The technical actions are those that will result in direct or 
indirect GHG reductions in the buildings, energy, transportation and/or waste sector. The 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
107 CDP, “2019 Full Cities Dataset. [Dataset],” 2019. 
108 https://www.ourenergyguelph.ca/community-energy-initiative-cei-update-2018/a-brief-history-of-the-cei/from-cep-to-cei 
109 CDP, “2019 Full Cities Dataset. [Dataset],” 2019. 
110 CDP, “2019 Full Cities Dataset. [Dataset],” 2019. 
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organizational actions are those that help the community organization is built to co-lead the 
implementation with the City of Guelph. The enabling activities are to be implemented to 
encourage community-wide action. 111 
 
Table 14: Technical Pathways: Guelph 
Variable  Findings  
Decarbonization of 
Electricity/ Energy 
-­‐ 100% renewable energy by 2050  
-­‐ Investment in district heating systems by launching a district energy team. 
-­‐ 67 MW of energy storage installed by 2050 to reduce the curtailment of the 
ground-mounted PV. 
-­‐ 50 MW of wind energy installed by 2050 outside of city limits. 
-­‐ 100 kilowatts of run of river hydro electricity generation added. 
-­‐  16 MW seasonal storage district energy system installed in the downtown area. 
-­‐ 20 megawatts (MW) of commercial scale ground mounted solar PV installed per 
year between 2018 and 2050. 
-­‐ Guelph’s target is to add building scale renewable energy and heat pumps.112 
-­‐ The city has partnered with local utilities to develop rooftop solar PV programs and 
energy efficiency projects.113  
Existing Buildings -­‐ By 2050 retrofit 98% of pre 2017 buildings (residential, commercial, institutional) 
to have 50% energy savings114 through building code improvements.115 
-­‐ OEG is launching an energy efficiency retrofit (residential and ICI) team.116 
-­‐ OEG is pushing for a Property Accessed Clean Energy (PACE) program  
New Buildings -­‐ 100% of new homes net zero by 2030 and 100% of non residential buildings 
achieve passive house levels by 2030.117 
-­‐ OEG is launching a building code team that has representatives from diverse 
stakeholders and a task of developing (voluntary) codes that will support the targets 
of the CEI.118 
Transportation Mode 
Shifting  
-­‐ Public transit will be expanded to high density areas. 
-­‐ Cycling and walking mode will be increased. 
-­‐ Double number of rideshare trips by 2050. 
-­‐ Car free downtown by 2040.119 
-­‐ OEG is looking into developing a light rail system. Guelph is one of two 
municipalities in Canada that owns its own rail way, meaning that Guelph could 
have a light rail system for a small fraction of the cost of other cities.120 
Transportation Fuel 
Shifting 
-­‐ Transit and municipal fleets fully electric by 2050121  
-­‐ The city purchased 35 electric busses and is currently building a facility to charge 
and maintain the busses. Thirty more busses will be purchased in the future.122  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
111 https://www.ourenergyguelph.ca/community-energy-initiative-cei-update-2018/recommended-actions 
112 “Appendix: Actions in the Low Carbon Pathway — Our Energy Guelph,” accessed February 10, 2020, 
https://www.ourenergyguelph.ca/pathway-to-net-zero-carbon/appendix-actions-in-the-low-carbon-pathway. 
113 CDP, “2019 Full Cities Dataset. [Dataset],” 2019. 
114 “Appendix: Actions in the Low Carbon Pathway — Our Energy Guelph.” 
115 SSG, “A Low Carbon Pathways for the City of Guelph,” 2019. 
116 “Launch Building Code Team — Our Energy Guelph,” accessed February 10, 2020,  
117 “Appendix: Actions in the Low Carbon Pathway — Our Energy Guelph.” 
118 “Launch Building Code Team — Our Energy Guelph,” accessed February 10, 2020,  
119 “Appendix: Actions in the Low Carbon Pathway — Our Energy Guelph.” 
120  Interview with Our Energy Guelph Executive Director. February 19, 2020 
121 “Appendix: Actions in the Low Carbon Pathway — Our Energy Guelph.” 
122 Interview with Our Energy Guelph Executive Director. February 19, 2020 
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-­‐ Target is to have 100% of new passenger vehicles be electric by 2050 and 
-­‐ 95% commercial vehicles eclectic by 2035. 
-­‐ OEG is launching and electric transit team. 123 
Waste Reduction, 
Diversion & Capture 
-­‐ 70% waste diversion by 2021  
-­‐ The city is currently updating The City of Guelph Solid Waste Management Master 
Plan.124The updated plan will incorporate strategies for waste minimization and 
diversion from landfill125 
Carbon Sinks, Storage 
& Offsets 
-­‐ 8% of emissions will have to be offset by the year 2050 (to reach net zero target) 





4.4.3 Institutionalization Strategies: Guelph 
	  
Table 15: Institutionalization Strategies: Guelph 
Variable  Findings 
Engagement  Plan Development  
 
-­‐ Our Energy Guelph (OEG) is a community group composed of many 
stakeholders. This group is responsible for the plan creation as well 
as implementation. They engaged stakeholders through surveys and 
in person responses. 127 
Plan 
Implementation 
-­‐ My World My Choice – university students mentor middle school 
and high school students on sustainability. 
-­‐ Local Action on Climate Change - encouraging young people to 
become advocates and to work constructively with governments to 
deliver change. 
-­‐ Planet Protector Academy  - a multi media program targeted at 
grades 2-4. 
-­‐ Random Acts of Green App – where residents can sign up and log 
their low carbon habits and receive rewards such as discounts at local 
shops.128 
-­‐ OEG Webpage and social media communication. 
-­‐ CEI update to council results in communication to community; 
council meetings publicly presented and activities related to CEI 
result in communication and outreach to the community. 
-­‐ OEG is largely responsible for plan implementation, the community 




-­‐ “Advocacy is our story” – as a community group that advocates 
federal and provincial governments for climate action and to local 
business and stakeholders129 
-­‐ OEG collaborates and partners with local business and community 
groups  
-­‐ Programs for businesses: 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
123 “Appendix: Actions in the Low Carbon Pathway — Our Energy Guelph.” 
124 CDP, “2019 Full Cities Dataset. [Dataset],” 2019.  
125 City of Guelph Solid Waste Master Plan Update  
126 Interview with Our Energy Guelph Executive Director. February 19, 2020 
127 “Community Energy Initiative Update ” (Guelph, 2018). 
128 Interview with Our Energy Guelph Executive Director. February 19, 2020 
129 Interview with Our Energy Guelph Executive Director. February 19, 2020 
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-­‐ Guelph Energy Managers (GEMs) - energy and environment 
managers from Guelph’s largest employers that meet on a quarterly 
basis at one of the member’s facilities and do a round table on what 
they are doing around energy and environment. 
-­‐ GEMs Plus - partnering with Green Economy Canada and creating a 
green economy hub. 
-­‐  GEMs Elite - for small to medium businesses that do not have 
expertise or capacity in house to make climate actions. GEMS elite 
would offer a consulting service on the cost recovery basis for those 
small and medium sized enterprises to do energy auditing as well as 
create and implement an action plan.130 
-­‐ OEG is looking to formalize partnerships with the business 
community for both ongoing and one-off arrangements. Through 
partnerships the businesses will benefit by; having access to a 
platform to acquire and share knowledge about successful initiatives 
to reduce energy costs, reduce consumption, and emissions; establish 
new customer relationships and opportunities to sell products and 
services, develop opportunities for co-branding and gaining “green” 
credibility with customers and the general public, improve employee 
job satisfaction, engagement, and retention by improving 
sustainability and corporate citizenship.131 
Long Term 
Endeavors 
-­‐ OEG created a pathway to net zero by 2050, which was approved and adopted by city 
council.132 
-­‐ OEG has developed a short term plan (Community Energy Initiative) and pathway to Net 
Zero Carbon. 




-­‐ OEG and The City of Guelph Climate Change Office hired Sustainability Solutions Group 
(SSG) to prepare the pathway. SSG used a sophisticated computer model called City 
Insight, that accounted for factors like employment, vehicle movements, building codes, 
and industry.133 
-­‐ SSG modeled BAU and other more ambitious scenarios to determine pathway. 
-­‐ OEG works with local businesses through the GEMs programs to stimulate innovation, 
encourage businesses to green their operations and help them to gain knowledge and 
capacity.  
-­‐ OEG and the city government work together to combine resources and knowledge, helping 
to build capacity on both sides.  
Funding  -­‐ OEG receives operational funding from the City of Guelph (for salaries and a modest 
amount for implementation/ other actions). 
-­‐ OEG is looking into a community-funding model “local climate bank” for the majority of 
capital (explained in financial tools section).134 
-­‐ 9% internal rate of return on the $3.2 billion project ($1.7 billion net present value). 
-­‐ Guelph City Council has allocated funds for certain actions. 
-­‐ Other orders of government also provide funding through various programs  (e.g. the 
Ontario Climate Challenge Fund, which reinvests the proceeds of the Ontario Cap and 
Trade system)  
-­‐ Institutional investors, crowd-funding, cooperatives are also used.135 
Green Economy  -­‐ OEG works with local businesses through the GEMs programs helping and encouraging 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
130  Interview with Our Energy Guelph Executive Director. February 19, 2020 
131 https://www.ourenergyguelph.ca/community-energy-initiative-cei-update-2018/a-catalyst-for-building-a-liveable-city/business-
relationships 
132 Interview with Our Energy Guelph Executive Director. February 19, 2020 
133 SSG, “A Low Carbon Pathways for the City of Guelph,” 2019. 
134 Interview with Our Energy Guelph Executive Director. February 19, 2020 
135 https://www.ourenergyguelph.ca/community-energy-initiative-cei-update-2018/a-catalyst-for-building-a-liveable-city/financial-
resources-and-business-model 
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innovation and “greening” of business practices. 
Regulatory/ 
Policy Tools  
-­‐ OEG makes policy change recommendations to city council to achieve the CEI targets.  
-­‐ City council has committed to the targets and will be shaping local policies in accordance 




-­‐ OEG is in the process of developing a community investment fund or a “local climate 
bank” that will provide capital for the plan. “ An investment fund that can take deposits 
from individual investors that are RSP eligible – so people can invest part of their 
retirement savings in local climate initiatives that create local jobs, make their local air 
cleaner…”137  
-­‐ OEG is looking into a PACE program for commercial and residential retrofits -very low 
investment risk – the property tax default rate (Guelph has one of the lowest in the 
country).138  
-­‐ OEG wants to play “the role of the convener” on projects (which have a projected worth 
of 3-5% of the total project value). 
-­‐ The city is investing in electric busses and EV charging infrastructure.139  
 
4.4.4 Governance: Guelph 
	  




-­‐ The CEI has a collaborative governance structure where the city and OEG work together 
to develop and implement the plan. 
-­‐ OEG has a Board of Directors – 15 members (including 2 youth reps who share a vote 
and other stakeholders who represent various sectors). 
-­‐ Executive Director – oversees action implementation and reports to Board of Directors. 
-­‐ Sub teams for each of the priority actions report to Executive Director and Board of 
Directors. 
-­‐ OEG and the City of Guelph work together – city council has adopted the plan and will 




-­‐ OEG board of directors oversees activities.  
-­‐ OEG reports to the Guelph City Council quarterly.141 
-­‐ Guelph City Council receives quarterly updates on OEG's work.142 
-­‐ Three of the updates are qualitative progress reports and the fourth involves metrics and 
calculations (quantitative)143 
-­‐ Annual GHG inventory and progress report towards the established targets.144 
-­‐ Plan updated every 5 years145 
Leadership -­‐ OEG is taking the lead on Guelph’s sustainability plan.146 
Communication -­‐ OEG Board meets  every month and a half  
-­‐ Sub committees for sectors communicate internally and report to Board of Directors. 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
136 Interview with Our Energy Guelph Executive Director. February 19, 2020 
137 Interview with Our Energy Guelph Executive Director. February 19, 2020 
138 Interview with Our Energy Guelph Executive Director. February 19, 2020 
139 Interview with Our Energy Guelph Executive Director. February 19, 2020 
140 “Community Energy Initiative Update .” 
141 Our Energy Guelph, “Our Relationship with the City of Guelph .” 
142 Our Energy Guelph, “Our Relationship with the City of Guelph ,” 2019, https://www.ourenergyguelph.ca/about-us/our-
relationship-with-the-city-of-guelph. 
143 Interview with Our Energy Guelph Executive Director. February 19, 2020 
144 https://www.ourenergyguelph.ca/community-energy-initiative-cei-update-2018/a-catalyst-for-building-a-liveable-city/progress-
reporting 
145 Interview with Our Energy Guelph Executive Director. February 19, 2020 
146 Our Energy Guelph, “Our Relationship with the City of Guelph .” 
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-­‐ Email, Google Drive organized by the actions in the plan 
-­‐ Doodle polls used for quick decision making.147 
Vertical 
Integration 
-­‐ In Ontario, municipalities are creatures of the province, they must follow the province’s 
decision making and policies. The Ontario Provincial government has recently repealed 
policies such as the provincial cap and trade system and the green energy act, cancelling 
a large number of renewable energy projects and energy-conservation demand programs. 
This has created a policy gap between the targets of municipalities like Guelph and the 
provincial agenda. 148 
Collaboration -­‐ There is extensive collaboration between many diverse community groups, businesses 
and city government for the Community Energy Initiative and the 2050 Pathway149 
-­‐ OEG has created teams for sectors/actions composed of diverse stakeholders with 
expertise in the field. 
Governance Mode -­‐ Self Regulating – through targets to reduce corporate emissions and sustainable 
procurement.  
-­‐ Enabling – OEG has many stakeholder engagement and education initiatives to engage 
and involve residents with climate action planning and implementation. 
-­‐ Provisioning – The City of Guelph governs through provisioning of public 
infrastructure. 
-­‐ Community led actions- OEG is an example of community led governance actions. 
 
4.4.5 Actors: Guelph 
	  




-­‐ Local businesses and community groups 
Roles   
-­‐ Implementation partners and enabling roles 
Internal Roles  -­‐ Our Energy Guelph and the City of Guelph work together for the CEIP. 
-­‐ OEG plays a leading role.150  
-­‐ Municipal government plays a resourcing and supporting role.151 The city has 
approved the plan, provides funding and city council has committed to shape local 
policies to help implement the pathway152  
Roles  
-­‐ OEG plays a leading role, decision making, implementation, enabling, coordinating 
and facilitating. One of their main roles is that of the convenor (grouped into 
facilitating roles).  
-­‐ City of Guelph provides resources and plays financing, regulating, enabling and 




	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
147 Interview with Our Energy Guelph Executive Director. February 19, 2020 
148https://www.toronto.ca/ext/digital_comm/inquiry/inquiry_site/cd/gg/add_pdf/77/Governance/Electronic_Documents/Other_CDN_J
urisdictions/Powers_of_Canadian_Cities.pdf 
149 Interview with Our Energy Guelph Executive Director. February 19, 2020 
150 Interview with Our Energy Guelph Executive Director. February 19, 2020 
151 Our Energy Guelph, “Our Relationship with the City of Guelph .” 
152 Interview with Our Energy Guelph Executive Director. February 19, 2020 
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4.5 Lahti, Finland  
The City of Lahti is located in southern Finland, roughly 100 kms from Helsinki, which is 
Finland’s capital and economic hub. The city has a population of 120 000 inhabitants and 
roughly 200,000 in the surrounding region. Lahti is known for its winter sports, environmental 
expertise and for being a renowned center for design.153 The last 50 years have proven to be a 
remarkable growth period for the City. After the Second World War, Lahti was the fastest 
growing city in Finland due to the rapid industrialization and urbanization of the area in the 
1960s and 1970s. Lahti’s economy suffered in the 1990s due to the collapse of their trade with 
the Soviet Union and the economic recession. Since then, the economy has diversified and now 
the city is pioneering in a circular economy.154  
 
4.5.1 Sustainability & Climate Action 
In 2015 Lahti won the WWF Earth Hour City Challenge and more recently Lahti was 
announced as the 2021 European Green Capital for its climate change mitigation and 
adaptation efforts.155 The Sustainable Energy and Climate Change Action Plan (SEACAP) 
outlines 93 adaptation and mitigation actions for the local government and partners by 2030. It 
is a continuation of the Sustainable Energy Action Plan (SEAP) that spanned from 2015 to 
2020.156  Many of the original targets from the SEAP were increased because progress on the 
plan was moving faster than anticipated. For example, the original target to reduce GHG 
emissions by 70% by the year 2030 was updated to an 80% reduction by 2025, along with 
enough carbon offsets to be carbon neutral. By the year 2050 Lahti aims to be carbon negative, 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
153 https://www.smartlahti.fi/smart-city-long-intro/ 
154 CDP, “2019 Full Cities Dataset. [Dataset],” 2019. 
155 https://www.smartlahti.fi/smart-city-long-intro/ 
156 CDP, “2019 Full Cities Dataset. [Dataset],” 2019. 
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meaning it will offset and/or capture more emissions than it produces. Since the baseline year 
of 1990, GHG emissions in Lahti have decreased by roughly 40%.157 
 
 Lahti’s Direction Project includes the City Master Plan, a Sustainable Urban Mobility Plan, 
and the Environmental Program and a Service Program. Environmental and climate impact 
assessments have been conducted for the city’s latest master plan and will be incorporated in all 
aspects of city planning.158 
 
 
4.5.2 Technical Pathways: Lahti 
In the SEACAP, actions are categorized by the effectiveness of emissions reductions (large, 
rather large, relatively small, small and difficult to estimate emissions reduction potential) as 
well as by sector (buildings, transportation, heating/cooling, land use planning, circular 
economy).159  
 
Table 18: Technical Pathways: Lahti 
Variable  Findings  
Decarbonization of 
Electricity/ Energy 
       Biogas: 
-­‐ Replacing coal with biogas in 2020 using bio waste from the region and sewage/sludge 
from the water department making Lahti “almost” fossil fuel free.160 
-­‐ After the gasification process, the remaining mass is composted and used as soil.161  
-­‐ The plant will reduce emissions by roughly 160000 metric tonnes of CO2 every year. 
162 This will represent a 40% decrease in emissions. 
-­‐ A storage tank will be built to account for energy consumption peaks.163 
Other: 
-­‐ Gas to energy infrastructure from two landfills in Lahti has been built 
-­‐ Private solar power projects not affiliated with the city have been built.164 
Existing Buildings -­‐ Lahti signed a new Energy Efficiency Agreement for 2017-2025, targeting 7% energy 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
157 https://www.smartlahti.fi/smart-city-long-intro/ 
158 CDP, “2019 Full Cities Dataset. [Dataset],” 2019. 
159 City of Lahti SEACAP 2030 
160 Interview with Sustainable Development Coordinator, February 27, 2020 
161 Interview with Sustainable Development Coordinator, February 27, 2020 
162 CDP Full Cities Database – Lahti, 2019 
163 “European Green Capital 2021 Application - 11. Energy Performance,” accessed February 25, 2020, http://lahdenvuosi.fi/european-
green-capital-2021-application/11.-energy-performance. 
164 Interview with Sustainable Development Coordinator, February 27, 2020 
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savings by 2025165 
-­‐ Over 80% of the buildings have district heating, which is produced from the biogas 
plant. 166 
-­‐ The district heating company, which is partially owned by the city, offers discounts to 
residents to connect to the heating network.  
-­‐ National government also offers support for efficiency upgrades.167 
-­‐ Public-private partnership for residential retrofit program is in the pilot phase. The 
Canemure Project is finding cost-effective ways to retrofit existing residential 
houses.168 
New Buildings -­‐ New municipal building code (2018) requires all new buildings to be low energy. All 
schools and office buildings must use less than 90 kWh/m2/year.169  This policy is 10% 
more efficient than the national regulation.170 
-­‐ For all non municipal buildings national efficiency regulations are used.171  
Transportation Mode 
Shifting  
-­‐ By 2030 50% of journeys in Lahti will be made by walking or cycling.172  
-­‐ The local government has created a Sustainable Urban Mobility Plan for the year 2030.  
-­‐ Modern bike lanes and smart lighting systems are in place. 
-­‐ There is a focus on sustainable urban planning to reduce traffic.173  
-­‐ CITICap – a personal cap and trade system for mobility for the residents of Lahti is in 
the pilot stage and it is first of its kind in the world. It aims to reduce 25% of transport 
emissions for each participant.174 The carbon footprint for mobility will be calculated 
for users, and users can receive benefits, such as discounts on bus fare, bike repair etc, 
in exchange for smart mobility choices.175 




-­‐ By 2030 public transit will be 100% electric and or biogas177 
-­‐ Today 87% of the city’s buses are low emission buses.178 
-­‐ New procurement will start in 2019-2020 for an electric [regional] fleet179 
-­‐ The local government will be using renewable bio diesel in city-owned cars  
-­‐ Lahti is installing EV charging throughout the city and in partner organizations180 
Waste Reduction, 
Diversion & Capture 
-­‐ Waste free city by 2050181 
-­‐ 96% of household waste is re-used (50% recycled, 46% for energy production) 
-­‐ Local biogas production plant uses sewage and agricultural waste for energy 
production. 
-­‐ Landfill gas capture & solar energy project is in closed landfill.  
-­‐ The city is incorporating circular economy strategies into its master plan182 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
165 “European Green Capital 2021 Application - 11. Energy Performance.” 
166 “European Green Capital 2021 Application - 1. Climate Change: Mitigation.” 
167 Interview with Sustainable Development Coordinator, February 27, 2020 
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169 “European Green Capital 2021 Application - 11. Energy Performance.” 
170 Interview with Sustainable Development Coordinator, February 27, 2020 
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172 “European Green Capital 2021 Application - 3. Sustainable Urban Mobility,” 2018, http://lahdenvuosi.fi/european-green-capital-
2021-application/3.-sustainable-urban-mobility. 
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175 Smart & Clean Lahti, “CitiCAP LAHTI- Citizens’ Cap and Trade Co-Created ,” 2018, https://www.smartlahti.fi/citicap/. 
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Carbon Sinks, 
Storage & Offsets 
 
 
-­‐ The local government has created a carbon sink and offset plan. It was passed by City 
Council January 2020183 
-­‐ Lahti had its carbon storages and sinks mapped in GIS in 2018-2019.184 The results 
were that the Lahti will need to add capacity to these sinks in order to meet their 
carbon neutral target by 2025.185 
-­‐ Following the LULCF – EU regulation about land use and emissions – they are 
looking into using harvested wood products in construction as a form of carbon sink.186 
-­‐ Nature conservation actions will be made in order to protect and increase carbon sinks. 




4.5.3 Institutionalization Strategies: Lahti 
	  
Table 19: Institutionalization Strategies: Lahti 
Variable  Findings 
Engagement  Plan Development  
 
-­‐ Porukka App – an application designed for continuous stakeholder 
engagement and communication – used by the City of Lahti to 
gather ideas and feedback from residents in a manner that is cost, 
energy and time efficient.188 
-­‐ Through the app the local government received 43,700 comments on 
SEACAP development. The app uses polls, surveys and other tactics 
like gamification to get younger people interested.189  
Plan 
Implementation 
-­‐ The local government employs professional environmental educators 
that work with schools and kindergartens. 
-­‐ There are partnerships with two local universities for research and 
education. 
-­‐ An Environmental Grandparents Program has been developed for 
children to learn about sustainability and nature.  
-­‐ Sustainable development coordinators visit the schools.190 
Advocacy 
 
-­‐ Lahti was involved in the planning of a national climate change 
medium-term policy plan (KAISU) in 2015-16.191 
-­‐ Climate Partnership Network is a  program started by the city in 
cooperation with Lahti University of Applied Sciences. Local 
businesses volunteer to have their emissions calculated by students, 
they then assess and address the company and suggest how the 
business could reduce emissions. Monitoring takes place after two 
years and successful companies receive a diploma from the 
Mayor.192 
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-­‐ The local government has launched a new co-creation platform 
where the clean tech solutions from the region will be showcased 
and targeted towards companies.193 
-­‐ The Lahti Business Region has hosted an annual investment event 




-­‐ The local government has developed a pathway to be carbon neutral by 2025 and has a 
target to be carbon negative by 2050.195 
-­‐ Sustainability targets are embedded in other local government plans such as the 




-­‐ Technical scenario modeling and analysis was done internally by the sustainable 
development office for the target and plan development.  
-­‐ Lahti partners with the technical universities in the area to increase technical capacity and 
innovation for decarbonization – Student projects are based off of the targets and become 
integrated into the SEACAP (like the CitiCap).196 
Funding  -­‐ Funding for projects comes from various sources such as the EU, the National 
Government, partner organizations (City Group) and the City of Lahti197 
-­‐ Funding / financing is secured for individual actions in the SEACAP and comes from 
various sources) 
-­‐ The Sustainable Development Department is in charge of finding funds for projects 
(outside of the city budget).198 
Green Economy  -­‐ The City of Lahti has an ambitious Procurement Policy (2014-2020) that states that all 
municipal units should realize their role in creating new markets for innovative and 
sustainable products, and services.199 
-­‐ The city uses the Finnish Road Map to a Circular Economy 2016-2025 as a guidebook.  
-­‐ There is heavy focus on the circular economy in City Master Plan so that changing 
procurement policies can be more sustainable.  
-­‐ The city has many circular economy actions such as – developing a circular economy map 
for the city, borrowing programs for residents, improving construction standards and waste 
recovery programs.  
Regulatory/ 
Policy Tools  
-­‐ Implementing policies at the municipal level (for city employees and city owned assets). 
-­‐ Compensating flight emissions and other employee travel emissions, starting January 
2020. 
-­‐ Requiring energy efficiency regulations for municipal buildings.  
-­‐ Incorporating targets from the climate action plan in the city master plan, published in 
April 2020. Setting, for the most part policies and regulations established at the national 




-­‐ The local government is utilizing financial tools offered by the national government rather 
than creating their own.201 
-­‐ The local government and City Group companies made large investments in infrastructure 
such as; the new bio energy plant, solar energy projects, landfill gas capture, active transit 
infrastructure (such as bike lanes, smart lighting system) and electric busses and charging 
stations.202  
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202 CDP, “2019 Full Cities Dataset. [Dataset],” 2019. 
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4.5.4 Governance: Lahti 
	  




-­‐ Long-term environmental objectives are governed through the Lahti Environmental 
Program. It aligns the major transition targets of the City: a carbon-free, zero-waste 
and sustainable city by 2050.204 
-­‐ Lahti City Group – Companies, including energy, district heating, waste 
management and water treatment that are owned entirely or partially by the City of 
Lahti. The local government can promote or enforce its decarbonization 
actions/initiatives on these companies as an owner or part owner.205  
-­‐ Lahti Sustainable Development Department takes charge on plan creation and 
follow up.206  
-­‐ Plan creation and coordination is done through the Sustainable Development 
Department. This department is also in charge of recruiting other departments for 
actions directly related to the SEACAP  
-­‐ Other departments do have sustainability embedded in what they do and have their 
own plans that use a climate lens (for example transportation and the sustainable 




-­‐ The City Board ( City Council) oversees progress on the SEACAP and the 
Environmental Program.207  
-­‐ Biannual follow up with EU Covenant of Mayors  
-­‐ Environmental Balance Sheet, and every 2nd year in the EUCoM (EU covenant of 
mayors) SEAP report and City Strategy Follow-Up.(“European Green Capital 2021 
Application - 1. Climate Change: Mitigation,” 2017) 
-­‐ GHG inventory every 4 years208 
-­‐ Progress on the carbon sinks and offsetting plan will be done annually209 
 
Leadership -­‐ The SEACAP is lead by the Sustainable Development agency and the City Council 
of Lahti 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
203 Lahden Kaupunki, “The Age of Coal Is over in Lahti,” Clean & Smart Lahti, February 4, 2019. 
204 “European Green Capital 2021 Application - 12. Governance,” 2018, http://lahdenvuosi.fi/european-green-capital-2021-
application/12.-governance. 
205 Interview with Sustainable Development Coordinator, February 27, 2020 
206 Interview with Sustainable Development Coordinator, February 27, 2020 
207 Interview with Sustainable Development Coordinator, February 27, 2020 
208 The Covenant of Mayors for Climate and Energy Reporting Guidelines pg. 7 
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Communication -­‐ Sustainable Development Department facilitates communication with other local 
government departments, City Group companies and other actors.210 
-­‐ Internal website, email, formalized meetings and informal meetings 
Vertical Integration -­‐ The National government is updating the National Energy and Climate Change 
Strategy for the nation wide target to be carbon neutral by 2030. 
-­‐ The national government (Ministry of Environment) implemented a “municipal 
climate change solutions program”, where local governments are responsible for 
land use, zoning, transport planning, ownership and steering of energy companies, 
and choice of heating systems for buildings. The national government promoted 
climate work of municipalities and finances local climate solutions. 211 
Collaboration -­‐ Partnerships with Lahti City Group companies play the biggest role in GHG 
mitigation (shift to renewables).212 
-­‐ Public/ private partnerships are formed for the implementation of actions. 
-­‐ The Sustainable Development Department coordinates with other city departments 
for implementation of actions and projects. 
Governance Mode -­‐ Self Governing – Lahti self governs through the corporate emissions reduction 
strategy and public procurement policies. 
-­‐ Enabling – through stakeholder and resident engagement programs. 
-­‐ Provisioning – The local government provides renewable energy and investments 
in public infrastructure. 
 
4.5.5 Actors: Lahti 
	  
Table 21: Actors: Lahti 
Variable Findings 
External Actors -­‐ Universities in Lahti have enabling roles and are implementation partners 
through their research projects. 
-­‐ Local businesses through the Climate Partnership are implementation 
partners.213 
-­‐ Local NGOs and community groups are implementation partners 
-­‐ National government provides regulating and funding  
Roles: 
-­‐ Enabling, capacity building, implementation partners  
Internal Actors -­‐ City of Lahti Sustainability Department plays a leading role and is responsible 
for plan creation, implementation and monitoring roles. The Sustainability 
Department also coordinated between departments (agencies) and facilitated 
communication. 
-­‐ All other City departments are implementation partners, and help with decision 
making.  
-­‐ Lahti City Group Companies are decision making and implementation 
partners214 
Roles: 
-­‐ Decision making, coordinating, enabling, facilitating, funding.  
 
 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
210 Interview with Sustainable Development Coordinator, February 27, 2020 
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4.6 Vancouver, British Columbia, Canada 
The City of Vancouver is located on the west coast of Canada and has a population of 631,486 
people215, the City of Vancouver is the eighth largest Canadian city and Metro Vancouver is the 
third largest region in Canada. Vancouver has the most diverse economy in Canada216 as well as 
the second lowest unemployment rate in Canada.217 Vancouver has one of North America’s 
fastest growing low carbon economies and is becoming a model for sustainable green 
growth.218 This case is focused on the City of Vancouver (Vancouver), and not the region 
(Metro Vancouver). 
4.6.1 Sustainability & Climate Action 
In 2010, Vancouver ranked second on the EIU Greenest City Index, thanks to bold decisions, 
such as protecting local watersheds, maintaining public access to long stretches of the 
waterfront, and rejecting freeways through the city.219 Vancouver was one of the first cities in 
the world to recognize the threat posed by climate change, with the Clouds of Change Task 
Force recommending in 1990 that the local government begin reducing CO2 emissions. Today, 
Vancouver has the Greenest City Action Plan (GCAP), adopted in 2011 as a comprehensive 
climate action plan to support the city's transformation to a low-carbon, thriving economy. The 
GCAP outlines Vancouver's goals and targets with respect to climate change. There are 10 goal 
areas and 17 targets supporting actions that are managed by different departments in the city 
and are monitored and reported on by the Sustainability Department.220 The Renewable City 
Action Plan approved by City Council in 2017 commits the City of Vancouver to derive 100% 
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   82	  
	  
of its community-wide energy from renewable sources before 2050.221 Vancouver also became 
one of the first cities in Canada to declare a climate emergency. The Climate Emergency 
Response (2019) sets out the Six Big Moves and a suite of 53 accelerated actions to keep 
Vancouver's emissions on an IPCC-compliant trajectory by rapidly decreasing community-
wide emissions by 50% before 2030 in order to achieve carbon neutrality by 2050.222 
The City has developed other strategies that reinforce actions from the GCAP and RCAP and 
Climate Emergency. The city intends to radically cut carbon emissions from new buildings 
over the next decade with the Zero Emissions Building Plan. Vancouver has also created a Zero 
Waste Plan where the city aims to be a zero waste community by 2040.223 
Emissions by sector (2016)  
Buildings – 55% 
Transportation - 41% 
Solid waste - 4% 
 
4.6.2 Technical Pathways: Vancouver 
The GCAP is organized by the 10 goals it sets out to achieve - Climate and Renewables, Green 
Buildings, Green Transportation, Zero Waste, Access to Nature, Clean Water, Local Food, 
Clean Air 50, Green Economy and Lighter Footprint. For each of the goals, targets and actions 
are described.  
 
The RCAP actions are organized by sector; buildings, transportation, waste, and cross-sectoral 
actions.  The cross-sectoral actions highlight that the city will “lead by example” by developing 
actions such as; developing building standards for the city, retrofitting city buildings, 
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construction projects, looking into how the City can use its purchasing power to support 
suppliers in adopting renewable energy and energy efficiency; supporting a Corporate carbon 
pricing policy; reporting on fuel burning vehicles and equipment used in city operations and 
examining how to transition to renewable energy sources 224 
 
The Climate Emergency Response includes a suite of actions that are “next steps” or entirely 
new actions from those in the GCAP. It includes the Six Big Moves and 53 accelerated actions 
that are organized into 15 categories (city- wide planning, zero emissions areas, land use 
incentives for green buildings, financial incentives for zero emissions buildings (ZEB) and 
equipment, ZEB standards, neighborhood energy, active transport and transit infrastructure, 
transportation demand management, goods movement and fleets, electric charging network, EV 
incentives, solid waste, food and beverage, city leadership and intergovernmental relations and 
community engagement).The document also outlines how each action reduces carbon pollution 
and identifies the department that lead each action.  
 
Table 22: Technical Pathways: Vancouver 
Variable  Findings  
Decarbonization of 
Electricity/ Energy 
-­‐ 100% renewable by 2050.Vancouver’s electricity grid is already roughly 97% 
renewable.225  
-­‐ The city’s Renewable City Action Plan outlines the pathway to Vancouver 
achieving 100% renewable energy for buildings, transportation and waste.226 
-­‐ There is a focus on electrification of heating systems, moving away from natural 
gas/ fossil fuel space and water heating in new buildings227 and high-density 
neighborhoods through neighborhood renewable energy systems.228 
-­‐ “We operate a neighbourhood district energy system that collects heat from a 
sewer and powers the neighbourhood and that footprint that it serves is growing 
over time”229 
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Existing Buildings -­‐ Reduce energy use and GHG emissions in existing buildings by 20% (compared 
to 2007 levels)230 
-­‐ Zero emissions for all new and replacement heating and hot water systems by 
2025. This will reduce Vancouver’s carbon pollution by 552,000 tonnes/year in 
2030 (46% of the targeted reductions).231 
-­‐ By 2050 transition all new and existing buildings to 100% renewable energy.232 
-­‐ As part of the GCAP 2020 Vancouver introduced Canada’s first energy bylaw for 
existing buildings. The energy retrofit requirements come into effect when 
residents apply for a building permit to renovate any part of a building, including 
residential suites.233 
-­‐ The city is focusing on supporting voluntary actions (in high opportunity sectors) 
and leveraging incentives for energy retrofits. 
-­‐  
New Buildings -­‐ Zero Emissions Building Plan (2016) and Vancouver Building Bylaw  
-­‐ Target: By 2030, all new buildings have net zero GHG emissions.  
-­‐ Policy requirements in place to reduce emissions by 60% in new buildings. 
-­‐ Embodied emissions in new buildings and construction projects will be reduced 
by 40% compared to a 2018 baseline. 
-­‐ All new City owned buildings will be built to Passive House standards. 
-­‐ Through rezoning processes, large new buildings are required to be built to a 
passive house standard (near zero emissions). 
-­‐ 78,000 tonnes/year of carbon pollution could be reduced by 2030.234  
-­‐ The local government manages networks of building owners and stakeholders and 
provides tools and engagement activities at the ZEB Center of Excellence 
Transportation Mode 
Shifting  
-­‐ By 2030, 90% of people live within an easy walk/roll of their daily needs. 
-­‐ 153,000 tonnes/year of carbon pollution could be reduced by 2030 (13% of the 
targeted reductions) .235 
-­‐ By 2030, 66% of trips in Vancouver will be by active transportation and public 
transit.  
-­‐ 141,000 tonnes/year of carbon pollution could be reduced by 2030 (12% of the 
targeted reductions). This would be in addition to the 153,000 tonnes in Big 
Move #1.236 
-­‐ In total, by 2030, 294,000 tonnes/year of carbon pollution,  25% of the targeted 
reductions could be reduced as a result of these actions. 
-­‐ Infrastructure investments in expanding and improving bike paths and pedestrian 
infrastructure are being undertaken. 
-­‐ Update parking bylaw to influence transportation demand. 
-­‐ E-Bike share program is underway. 
-­‐ The city is using financial tools such as parking process and tolls to incentivise 
mode shift.237  
Transportation Fuel 
Shifting 
-­‐ By 2030, 50% of the kilometres driven on Vancouver’s roads will be by zero 
emissions vehicles. The rapid transition to electric and other zero emissions 
vehicles would reduce Vancouver’s carbon pollution by 283,000 tonnes per year 
by 2030 - 24% of the targeted reductions.238 
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-­‐ Vancouver has created the EV ecosystem strategy.  
-­‐ The City has committed to reducing fleet emissions by 50% by 2030 and having 
100% renewable energy usage by 2050.239 
-­‐ The City provides parking incentives for EVs. 
-­‐ The City of Vancouver will have a role as a provider of and a market enabler for 
electric vehicle charging access as a community amenity over the next five 
years.240 
-­‐ Regulations for multi-family buildings where every stall must be wired for EV 
charging are being implemented. Commercial buildings will have a similar 
requirement.241  
Waste Reduction, 
Diversion & Capture 
-­‐ By 2040, divert all waste from landfills and incinerators.  
-­‐ Zero Waste 2040 Plan is a separate strategic plan to become a zero waste 
community by 2040 with 17 actions.242  
-­‐  System improvements and exploring gas to energy options243 for landfill gas 
capture are being made to meet the provincial government’s 75% landfill gas 
recovery requirement by 2016. The City continues to invest in the expansion of 
landfill gas collection infrastructure, improvements in predictive modeling of gas 
generation, and the maximization of gas capture.244 
Carbon Sinks, Storage 
& Offsets 
 
-­‐ By 2030, restoration work will be completed on enough forest and coastal 
ecosystems in Vancouver and the surrounding region to remove one million 
tonnes of carbon pollution annually by 2060.245 
-­‐ Carbon offsets are not included directly in climate action plans.  
 
 
4.6.3 Institutionalization Strategies: Vancouver 
	  
Table 23: Institutionalization Strategies: Vancouver 
Variable  Findings 
Engagement  Plan Development  
 
-­‐ In the development of the Greenest City Action Plan (GCAP), there 
were two components to the public engagement process: the External 
Advisory Committees (EAC) and the broad based public process. 
-­‐ Over 60 municipal staff, more than 120 organizations, and thousands 
of individuals contributed to the creation of the GCAP.246 
-­‐ Over the course of a year, in collaboration with over 300 internal and 
external advisors, staff identified these high-priority actions and 
opportunities for advocacy.  
-­‐ Over 46,000 people were included in this process, of which over 
13,000 were considered engaged (in-person and social media 
feedback). The actions in this strategy have been further refined 
based on direct, written input from over 850 community members 
(written feedback).247 
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-­‐ The city calculates the number of people empowered to take action 
(through city programs) as an indicator of support for the plan. The 
number of people increased by 28500 between 2011 and 2018.248 
-­‐ The Award of Excellence for Greenest City Leadership now 
recognizes outstanding achievements made by individuals and 
organizations that advance the City’s GCAP goals.  
-­‐ The Greenest City Curriculum is a suite of courses at community 
centers and libraries that support people in sustainable living actions.  
-­‐ The Green Events Program helps reduce the environmental impact of 
city-permitted events. 
-­‐ Two student-oriented programs, Greenest City Scholars (a 
partnership with UBC offering paid internships to graduate students 
working on City projects) and City Studio (an innovation hub where 
staff, experts, and university students from six universities and 
colleges co-create projects that support City programs) support 
students to take action to green the city.249 
-­‐ The Zero Emissions Building Centre of Excellence is a local 
learning hub that hosts designer and builder dialogues, produces case 
studies, and delivers training to optimize solutions for best practice 
and industry scalability.250 
-­‐ “Greenest City” social media campaigns for mass awareness/ 
communication are promoted through daily posts, and stories. 
-­‐ Greenest city newsletter (monthly), events, speakers, website, the 
annual report to council is distributed to city libraries, community 
centers and is available online.251 
Advocacy 
 
-­‐ Advocacy actions to federal and provincial governments are outlined 
in the GACP for each proposed action252 
-­‐ Vancouver continues to advocate for the continuation and increase of 
BC’s provincial carbon tax.253  
-­‐ Vancouver developed the Corporate Climate Leaders Program 
(delivered in partnership with Climate Smart) and the Business 
Energy Advisor Program (delivered in partnership with LiveSmart 
BC and CityGreen) which have been successful in supporting small 
and medium enterprises to assess and act on GHG reduction 
opportunities. 254 
-­‐ Vancouver is part of several transnational networks (such as CNCA 




-­‐ Vancouver has created a pathway to net zero emissions by 2050 along with the short term 
plans GCAP and RCAP. 
-­‐ Sustainability targets are embedded in City planning. Not only does the City have multiple 
climate action plans (GCAP, RCAP and Climate Emergency), separate city agencies have 




-­‐ The local government has 1 FTE staff member dedicated to environmental related data 
management. 255 
-­‐ The City used data driven decision making and technical scenario modeling for planning.256 
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-­‐ The governance structure of the plans allows for technical capacity to build in the 
responsible departments of the actions. 
-­‐ Student oriented programs (described above) City Studio and Greenest City Scholars are 
partnerships with local universities in which the City provides graduate students with office 
space and engages them on City projects. 
Funding  -­‐ BC Carbon Tax – municipalities pay a carbon tax based on corporate emissions. Provided 
that the city fulfills certain requirements, they are refunded the carbon tax and it is to be 
used for climate action. This brings in 1-1.5 million dollars every year for the City of 
Vancouver, which they allocate to the climate targets.257  
-­‐ The majority of funding comes from the city’s tax revenue – “this year, City Council quite 
boldly approved a 7% tax increase in Vancouver a large chunk of that was used to fund the 
climate emergency work. We had done some early budgeting of what it was going to take to 
hit the targets in that climate emergency and so they approved a significant tax increase and 
a big chunk of that was used specifically to fund retrofits.258  
-­‐ Greenest City Fund - 2-million-dollar fund to finance local sustainability projects.259 
-­‐ The City looks for other sources of funding from the federal and provincial governments.260  
-­‐ As for the private sector, there are no co-funding partnerships261 
Green Economy  -­‐ Target to double the number of green jobs and businesses greening operations by 2020.262 
-­‐ GCAP outlines a list of green jobs related to each of the targets / sectors in the plan. Many 
of the goals in the GCAP contribute in some way to the green economy target. 
-­‐ Many of the green economy initiatives are led by the Vancouver Economic Commission (an 
independent economic development agency) which, has created a green jobs roadmap that 
the city is using.  
-­‐ Vancouver will launch a clean tech accelerator to support local entrepreneurs and develop 
programs for innovation. Vancouver will also develop  an action plan to attract green 
investment capital. 
-­‐ The City partners with educational institutions to match business challenges to student 
projects in order to train the future workforce.263 
-­‐ Vancouver will create a Green Business Platform – an online digital platform that engages 
and educates local businesses to reduce the environmental footprint of their operations. It 
will help to reach the 95% of businesses that may not have a green product or service, but 
can still be involved in the green economy by reducing their footprint.264 
-­‐ Green and Digital Demonstration Program (GDDP) helps local green tech get to market. 
-­‐ The ZEB plan has created an opportunity for growth in the green job market.265 Vancouver 
and British Columbia’s zero emissions and net-zero energy ready building policies are 
stimulating a $3.3 billion market for high-performance building products and technologies 
in Metro Vancouver. 
-­‐ The City worked with the local technical college to expand skills training for green building 
design and construction innovations. 
-­‐ “As part of the building by-law amendment, [the city] is supporting trades training, the 
transition of trades from gas furnaces to heat pumps in the next 18 months. [The city has] 
contributed funding to that training.”266 
-­‐ “[The City] will approach industry associations to help offset training costs and procure case 
studies. There are different ways that we can help build capacity without directly granting to 
a private entity.”267 
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Regulatory/ 
Policy Tools  
-­‐ The city introduced Canada’s first energy bylaw for existing buildings.   
-­‐ There is a Zero Emissions Building Plan for all new construction. 
-­‐ Vancouver is the only city in Canada to have its own building code with a focus on GHG 
emissions intensity 
-­‐ The city has had step codes since 2008 so that Vancouver is nearly at full electrification of 
single family and town homes.  
-­‐ Rezoning process for big buildings – energy and efficiency requirements (passive house 
standard) as a condition of rezoning (used to be lead gold standard, but now the focus is 
placed on GHG emissions).  
-­‐ Regulation for EV charging in multifamily buildings – soon to be commercial buildings 
too.268  




-­‐ Greenest City Grants270 are offered to residents for projects that take actions towards 
reaching the GCAP targets. The grants are supported by the Greenest City Fund for local 
projects/programs 271 
-­‐ $5 million program to advance building retrofits led by the city. 272  
-­‐ Infrastructure investments such as bike lane networks, better sidewalks (pedestrian 
infrastructure) electric vehicle infrastructure and transit, rapid bus routes are underway.  
-­‐ The city is investing $25 million in technology designed to capture landfill gas and put it to 
beneficial use.273  
-­‐ They are exploring the creation of a Vancouver Climate Trust, which would have the 
objective of providing ongoing investments to reduce emissions from existing buildings.274  
-­‐ The city provides incentives for heat pumps (the province offers an incentive and the city is 
essentially doubling that incentive.  
-­‐ The city offers some energy retrofit incentives (for windows and building envelopes).  
-­‐ No low interest loans, Vancouver more focused on providing financial incentives than 
financing.275  
 
4.6.4 Governance: Vancouver 
	  




-­‐ “Rather than centralizing implementation in one sustainability department, the 
GCAP, and Climate Emergency Plan embeds responsibility for meeting the defined 
targets within city departments where the specific expertise lies. This ensures 
longevity and demands innovating solutions from across the city.”276 
-­‐ The City Manager and City Council are the main overseers. The Sustainably 
Department is in charge of monitoring and reporting (among other things).277  
-­‐ Each of the 10 goals for the GCAP have both internal and external committees for 
the implementation of actions related to that goal.278 
-­‐ There is internal expertise by sector (mobility, zero waste, zero emission 
buildings…) sustainability-oriented plans / strategies in each relevant city 
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department. 
-­‐ Within sectors/departments there is collaboration through working groups and 
committees with many stakeholders being represented. 
-­‐ The focus is on collaboration “not a top down plan.”279 
-­‐ Vancouver has a sustainability team with 20 FTE staff dedicated to mitigation 
actions.280  
-­‐ The Sustainability Department provides support to other departments that “own 
goals”. – The Sustainability Department also owns a few goals, such as green 
buildings.  
-­‐ “Occasionally the Sustainability Department provides support for other departments. 
For example research on best practices or community to school programs, have the 
opportunity to reach out to us in the Sustainability Department and request that 
support and we offer it for those goal owners. There are other goals, Green Buildings 
is probably the most notable that Sustainability owns and leads the work for Green 
Buildings. So we have our own Green Buildings focused staff and experts who 
develop the policy, and who implement those actions. A bit of both.” - The 
Sustainability Group does provide a role beyond just being a goal owner in that we 
run a few different social media platforms around Greenest City and we also do some 
engagement with the broader public and some businesses on a less goal specific 




-­‐ City Council approved and oversees the progress on the GCAP and other plans such 
as ZEB plan and RCAP. 
-­‐ The Sustainability Department (monitoring and reporting specialist) prepares reports 
annually, which are reviewed by the Sustainability Director. Then it goes to the city 
manager and to city council. 
-­‐ The City Manager is the executive sponsor and there is a director from each of the 
goal areas responsible for delivery on each of their targets. 
-­‐ The City Manager provides ultimate decision making, but within each target or big 
move there will be accountability for the leaders of each big move282 
-­‐ Annual progress reports/updates on the GCAP are written and made public.283 
-­‐ GCAP is updated every 5 years. 
-­‐ The city employs a Monitoring and Reporting Planner.284 
-­‐ GHG inventories are calculated annually in the buildings, transportation and waste 
sectors.285 
-­‐ The Sustainability Department is in charge of monitoring and reporting “tracking our 
GHG numbers and other sustainability metrics. There is a monitoring reporting 
specialist position that monitors and tracks the data for our annual reports and the 
Director of Sustainability then reviews and signs off on the reports”286  
Leadership -­‐ Lead by the Vancouver Sustainability Department 
-­‐ Each Goal and/or Big Move has a leader (the city department that owns it) and the 
City collectively plays a leadership role.  
-­‐ “The City will need to lead the way in its own operations as well, demonstrating 
what a green city looks like in City-run buildings, facilities and operations. 
Leadership from other levels of government and other public sector agencies will 
also be critical to our success.”287 
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Communication -­‐ The City of Vancouver has a cross-department team to share information on progress 
and challenges regarding RCAP and GCAP implementation (meet quarterly).288 
-­‐ The City has an internal website dedicated to green operations, it also provides a 
online course for city staff to learn about sustainability, there is also an internal 
newsletter called City Wire that discusses sustainability actions and topics.289 
-­‐ Dissemination of information to the pubic is through GCAP and Climate Emergency 
Plan progress reports, website, education and engagement programs. 
Vertical 
Integration 
-­‐ City strategies are aligned with others at the regional (Metro Vancouver) and 
provincial levels. 
-­‐ City of Vancouver and Metro Vancouver share systems for waste management and 
transportation (among others). The two work closely together to integrate policy for 
the entire Vancouver region. 
-­‐ At the provincial level, British Columbia has many policies regarding GHG 
emissions, renewable energy targets, waste management etc. The province and the 
city work closely to integrate the policies. 
-­‐  The BC carbon tax is the best example of vertical integration. The city complies 
with the provincial (regulations) and in turn, receives a refund on its carbon tax, 
which provides funding for the climate action plan.290 
-­‐ Vancouver is a charter city, which allows the City to customize legislation to its 
needs.291 
Collaboration -­‐ Internal and external advisor groups for each of the (10) goals in the plan coordinate 
for the actions and provide expertise.292 
-­‐ Collaboration between multiple city departments and each action in the plans 
specifies the responsible department.293  
-­‐ For internal collaboration, the city created the Climate Emergency Directors Forum, 
which is the place where the various directors are brought together to develop the 
Climate Emergency Response Plan and the Greenest City Plan. They also oversee the 
implementation of it.294  
-­‐ There are 6 post-secondary institutions where students work on GCAP related 
projects.295 
-­‐ Collaboration with external stakeholders is grouped by sectors/ goal areas. 
Governance Mode -­‐ Self regulating – corporate emissions reductions strategy. 
-­‐ Enabling – through stakeholder engagement programs, educational initiatives, and 
partnerships that the city facilitates. 
-­‐ Provisioning – through the provision of and investments in public infrastructure.  
-­‐ Authority – through the ZEB bylaws among other regulations that the city imposes. 
 
 
4.6.5 Actors: Vancouver 
	  
Table 25: Actors: Vancouver 
Variable Findings 
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-­‐ External advisor groups for each of the GCAP goals – specialists in the field – 
playing advisory roles for the GCAP plan.296 
-­‐ The City leverages many partnerships with external actors (such as local 
businesses, NGOs, community groups, educational institutions) for 
implementation and capacity building.297 
Roles: 
-­‐ Enabling, implementation partners, capacity builders 
-­‐ Higher levels of government have funding roles and enabling roles  
Internal Actors 
 
-­‐ Internal advisor groups for specific actions from various departments within the 
City who have expertise in the field298 
-­‐ For the 6 Big Moves the internal engagement included meetings and workshops 
with staff from Planning, Urban Design and Sustainability; Engineering; 
Development, Buildings and Licensing; Real Estate and Facilities Management; 
Social Policy; Park Board; Legal Services; Finance; and Intergovernmental 
Relations.299 
Roles:  
-­‐ The internal actors within the local government play leadership, funding, 




4.7 Oslo, Norway 
Oslo is the capital and the largest city of Norway with a population of 683 794 inhabitants.  The 
City is experiencing rapid growth, which is creating opportunities, but is also putting pressure 
on the city`s land area, infrastructure, environment and economy. Oslo has successfully 
transformed from an industrial city into a modern, green, knowledge hub.300  
4.7.1 Sustainability & Climate Action 
The City of Oslo has committed to take action against climate change and has set a goal of 
reducing GHG emissions by 95% by 2030 (without offset trading). Oslo has phased in several 
zero emission solutions, such as a large-scale roll-out of zero emission vehicles, a bus fleet on 
renewables and fossil-free district heating.  Direct carbon emissions in Oslo are relatively low 
due to the use of predominantly clean hydropower for heating and power consumption and the 
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fact that approximately 70% of daily trips in Oslo are made by public transport, walking and 
cycling.301 
 
In 2016 the Climate and Energy Strategy for Oslo was enacted along with the first ever climate 
budget, that set a ceiling on the amount of GHGs Oslo could emit per year. This Climate 
Budget is integrated into the City’s fiscal budget, with a slogan to “Count emissions the way 
we count money”.302 It represents a commitment for all municipal entities to issue regular 
reports on the status of execution of the climate measures for which they are responsible.303 
Oslo’s Climate Budget has received global recognition as an innovating and effective tool for 
climate action in cities.304 
 
Emissions by sector (2017)305 
Transport – 54.5% 
Waste/ energy – 25.2% 
Heating - 5.8% 
Maritime - 3.6% 
Constriction & other mobile sources - 6.5% 
Other sources - 4.4% 
 
4.7.2 Technical Pathways: Oslo 
Oslo categorizes the actions in the Climate Budget as “measures with quantified emissions 
reduction”, “non-quantified measures expected to provide emissions reductions” and “activities 
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that lay the foundations for future emissions reductions”.306 The first two categories are more 
focused on specific sectors in the City with GHG reduction targets. The activities that lay the 
foundations for future emissions reductions are actions that will help to reinforce work for the 
climate in the Oslo. These activities are included in the climate budget to clarify the wide range 
of instruments that are utilized to promote emissions reductions in Oslo, and to denote 
responsibility for the different activities.  
 
Table 26: Technical Pathways: Oslo 
Variable  Findings  
Decarbonization of 
Electricity/ Energy 
-­‐ Oslo’s electricity comes from 100% hydro power.307 
-­‐ Existing gas engines for production of heat and electricity will be updated for energy 
use of landfill gas.308 
Existing Buildings -­‐ A national ban on fossil fuel heating came into effect Jan 1, 2020 for old and new 
buildings, residential and commercial.309  
-­‐ The district heating provider will phase out fossil oil and gas in 2020 and replace it 
with bioenergy, and spillover heat from the waste incineration plant.  
-­‐ Buildings in Oslo use direct electricity for heating (emission factor equal zero due to 
all electricity being produced by hydropower).310 
New Buildings -­‐ All new municipal buildings are net ZEB311 and must be connected to district heating 
networks. 
-­‐ Fossil fuel heating systems have been banned since the beginning of 2020. 
-­‐ In addition Oslo has a policy document – Climate and Environmental Requirements 
for the City of Oslo’s Construction Sites312 to work toward zero emissions 
construction sites. It was piloted in 2016 and since 2017, the municipality has 
required that its own construction projects be fossil fuel free, and has required that 
contractors connect buildings to the district heating network during the construction 
phase where possible.  
-­‐ The new procurement strategy that has applied since October 2017, specifies that the 
machinery used should employ zero-emission technology, as far as this is possible.313 
Transportation Mode 
Shifting  
-­‐ Goal to reduce traffic by 33% by 2030 (compared to 2015 levels).314 
-­‐ Increase in public transport capacity to cope with population growth and reduced use 
of private cars. 
-­‐ Package of 100 initiatives to reduce delays on public transport. 
-­‐ Increase tolls around city center with the majority of toll income invested back into 
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public transport. 
-­‐ Reduce parking throughout the city. 
-­‐ Make parts of the city center car free zones. 
-­‐ Build more and better facilities for cyclists to increase the ratio of cyclists to 25% by 
2025.315 
-­‐ Phase out street parking and create car free zones in the city center. 
Transportation Fuel 
Shifting 
-­‐ Oslo is known as the “EV capital of the world.” 
-­‐ National ban on petrol cars by 2025.316 
-­‐ Diesel ban by 2025317 - 100% ZEV by 2030. 
-­‐ New regulations for taxis in Oslo, which lays down a requirement for the taxi 
industry to use zero-emissions vehicles by 2024.318 
-­‐ Fossil fuel free public transit by 2020.  
-­‐ Electrification of ferries and ships.319 
-­‐ Installation of adequate charging infrastructure for passenger cars. 
-­‐ Continued implementation of local and regional and national instruments to promote 
the use of zero-emission cars. 
-­‐ Implementation of national 20 percent biofuel blending requirement in 2020. 
-­‐ Time and emissions-based tolls into the city.320 
Waste Reduction, 
Diversion & Capture 
-­‐ Closed landfills are equipped with new capture systems for landfill gas combined 
with measures for new layers to cover the landfills and turn the area into parks. 
Existing gas engines for production of heat and electricity will be updated for energy 
use of the landfill gas.321 
-­‐ Household waste goes to incineration that provides heat for district energy. A full 
scale carbon capture system will be in place by 2020. This will result in 12-15% 
(400,000 tons CO2/year) reduction of community wide emissions alone.322 
-­‐ A bio gas plant creating fuel for the transportation industry has been built. 
-­‐ The city has its own waste strategy that outlines actions for waste reduction323 
Carbon Sinks, Storage 
& Offsets 
 
-­‐ Carbon sinks / offsets are not considered in the plan. 
-­‐ The local government is incorporating actions that will increase the carbon sinks in 
Oslo, such as repurposing of parking spaces into “green lungs” and increasing the 




4.7.3 Institutionalization Strategies: Oslo 
	  
Table 27: Institutionalization Strategies: Oslo 
Variable  Findings 
Engagement  Plan Development  
 
-­‐ The Climate and Energy Strategy was developed in dialogue with and 
involvement of 40 organisations from the City of Oslo, the business 
community and state-owned enterprises. This involvement process 
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was mainly undertaken in five sector groups: Transport, Energy, 
Buildings, Resource Utilisation and Cross-Sectoral Energy Issues.325 
-­‐ Annual climate survey for residents of Oslo.326 
Plan 
Implementation 
-­‐ The local government leads information campaigns about climate 
change and the actions outlined in the climate and energy strategy.327 
-­‐ Climate communications targets children and adolescents through an 
education portal called “Climate School” for teachers and pupils in 
Oslo schools, with  “climate pilots” who tour Oslo schools. Oslo 
works in cooperation with the Climate House regarding 
communication and information on the role of the city in relation to 
work for the climate.  
-­‐ The Climate House is a physical place where climate, teaching and 
active information for primary and lower-secondary schools is offered 
along with exhibitions and information for the city's residents.328 
Advocacy 
 
-­‐ Advocating to other cities to mainstream climate budgets Partnering 
with other cities and networks (like C40, CNCA, 100 Resilient Cities) 
to scale up climate solutions, share knowledge and tools at a global 
scale. 
-­‐ Businesses for Climate Network is a network created by the city where 
businesses commit to implementing climate measures (prioritize 
emissions reductions) must report progress 3 times per year.329 
-­‐ Demand for greener construction machinery is causing this market to 
develop and expand; The City of Oslo is developing a 30-tonne 
battery- and hydrogen-powered digger in collaboration with NASTA, 
SINTEF, Skanska, Siemens and Bellona. By setting high standards, 
the city has pushed the industry to change, causing global ripples.330 




-­‐ Oslo has developed a pathway to a 95% GHG reduction by 2030. 




-­‐ The methods for estimating effects of measures in the climate budget for 2020 have been 
improved to take into account the estimated effects of current policy, using a BAU-
baseline.331 
-­‐ Oslo utilizes data and resources from Statistics Norway for technical analysis.332 
-­‐ The City is leading pilot projects and studies in multiple sectors, notably in the 
transportation sector and the CCaS system at the Klemetsrud plant. 
Funding  -­‐ Funding for the actions outlined in the climate budgets comes from the national government, 
City Council and through public/private partnerships.  
-­‐ Enova (a national government fund) and Oslo’s Climate and Energy Fund support the 
transition to fossil-fuel free heating.333 and encourages research and development, as well as 
innovations in renewable energy and energy saving technologies. 
Green Economy  -­‐ The City of Oslo has been proactive in demonstrating that fossil-fuel free construction is a 
practical option. In addition to continuing to boost efforts to make the city’s own 
construction activities ever more climate-friendly, the city will intensify efforts to promote 
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330 https://www.sustaineurope.com/oslo-european-green-capital-2019-20191023.html 
331 Oslo Climate Budget pg. 10 
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fossil-fuel free and zero-emission construction practices among developers in the public and 
private sectors.334 
-­‐ The City of Oslo with help from C40, has established a Clean Construction Forum to reduce 
GHG emissions from construction sites and use of materials in buildings. One of the main 
purposes of the C40 Clean Construction Forum is to develop a declaration of demand for 
zero-emissions construction machinery and climate-friendly materials from interested C40 
cities, and to promote cooperation and exchange of experience between cities to reduce 
emissions from this sector.335 
-­‐ Oslo’s economic plan includes the climate budget targets. 
-­‐ The city has increased city procurement guidelines to be more environmentally friendly.336 
-­‐ The Climate and Energy Fund helps to encourage innovation in the green tech sector by 
providing funding for projects.337 
Regulatory/ 
Policy Tools  
-­‐ The Carbon Budget is a key regulatory and governance tool that ensures that all Oslo’s 
agencies assume responsibility for climate initiatives. 338 
-­‐ Regulatory enforcement is a vital aspect to the success for the Climate Budget – through 
managing laws and regulations such as regulating taxis, low emissions zones, increasing 
traffic regulations.339 




-­‐ Oslo provides subsidies through the Climate and Energy Fund that will facilitate the 
implementation of measures by private individuals and businesses in Oslo to help reduce 
GHG emissions and use energy more efficiently. These subsidies can complement those 
granted by the state.340 
-­‐ National programs and subsidies make up for the national ban on fuel heating thereby 
encouraging home-owners and businesses to switch to electricity and district energy 
systems.341 
-­‐ Road user payment system – environmental differentiation of toll rates – most of the money 
collected from this is reinvested in public transportation projects.  
-­‐ The City is divesting from fossil fuels in the city pension fund.342 
-­‐ Oslo is making large infrastructure investments such as: active transit routes, carbon capture 
and storage systems, electric vehicles for fleet and transit. 
 
 
4.7.4 Governance: Oslo 
	  
Table 28: Governance: Oslo 
Variable Findings 
Decision – Making 
Structure 
-­‐ The Climate Budget and the Energy Plan are the result of joint work by the Finance 
Department and the Environment and Transport Departments, working with the other 
municipal departments and 50 local agencies. 
-­‐ The local government has 32 FTE staff dedicated to mitigation actions343 and 3 FTE for 
environmental data management and communication.344 
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335 Oslo Climate Budget 2020 pg. 9 
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342 Oslo Climate and Energy Strategy pg. 26 
343 CDP, “2019 Full Cities Dataset. [Dataset],” 2019. 
344 CDP, “2019 Full Cities Dataset. [Dataset],” 2019. 
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-­‐ The Agency for Climate, created by City Council in 2016, is a specialist entity within the 
City advising on, and actively encouraging the implementation of climate measures that 
helps to promote cross sector initiatives.345  
-­‐ The climate budget is a governance tool that clearly outlines the measures that the City 
will implement, who is responsible for them, the timeline and the expected emissions 





-­‐ The City Council has overall responsibility for monitoring and implementing 
the climate measures and associated initiatives in the Climate Budget.347  
-­‐ All local government agencies are held accountable to their targets by Council. 
-­‐  The Climate Barometer is a monitoring and oversight tool that helps to keep all actors 
and actions on track. It uses normal business management processes, with quarterly and 
annual reporting on results and the status of climate efforts. 
-­‐ The Climate Barometer - 14 indicators that are updated quarterly on the progress of the 
Climate Budget. This identifies the need for increased action in specific sectors.348 
-­‐ Annual review and update process.  
-­‐ Annual Climate Budgets. 
-­‐ Statistics for GHG emissions from each Norwegian municipality are calculated annually 
by the Norwegian Environment Agency in collaboration with Statistics Norway 
(SSB).349 
Leadership -­‐ Oslo Agency for Climate, created in 2016, acts as a specialist agency and coordinates the 
Climate Budget 
Communication -­‐ 3 FTE staff for environmental data management and communication.350 
-­‐ On going monitoring process (climate barometer) feeds internal decision making.  
-­‐ Website 
-­‐ Annual climate budgets outline the targets and strategies for the year and are publicly 
available. 
Vertical Integration -­‐ Oslo’s Climate and Energy strategy, along with the annual carbon budgets are integrated 
with national policies: For example the ban on fossil fuel heating, electric transportation 
incentives and bio-fuel requirements in vehicles 
-­‐ The national government and the Oslo municipal government work together on 
integrating policies.  
-­‐ Norway has a long-term target to be a “low carbon society” by 2050. Norway is regarded 
as a leader in GHG mitigation initiatives, despite being a large oil and gas producing 
country.351   
Collaboration -­‐ Oslo Agency for Climate coordinates and facilitates collaboration between all the local 
government agencies and external actors for the Climate Budget and implementation 
action.352 
-­‐ The Climate Budget is a tool that ensures collaboration and spreads responsibility across 
departments, agencies and the public, businesses.  
-­‐ Businesses for Climate Network encourages communication between stakeholders. 
-­‐ Oslo works closely with the state and other public actors on climate initiatives by 
creating partnerships that focus on the development of regulations that authorize the 
municipality to implement measures and engage in joint financing of public transport 
projects.353 
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Governance Mode -­‐ Self Governing – The local government has made ambitious commitments for corporate 
emissions and initiatives such as the fossil free construction sites and procurement 
policy. 
-­‐ Enabling – the local government leads stakeholder engagement and education activities 
and provides transparent reporting on the progress. 
-­‐ Provisioning – the local government invests in and provides public infrastructure.  
-­‐ Authority – The local government uses its authority to enforce low carbon initiatives 
such as toll rings, building standards. 
 
4.7.5 Actors: Oslo 
	  
Table 29: Actors: Oslo 
Variable Findings 
External Actors -­‐ Businesses for Climate Network is made up of businesses that implement climate 
measures (prioritize emissions reductions) and they must report progress 3 times per 
year.354 
-­‐ The City works closely with the construction industry for its pioneering projects in 
fossil-fuel free construction and eventual zero emissions construction sites.  
-­‐ The National Government is one of the main partners: the Norwegian government 
sets regulations and adds capacity and provides funding for many of Oslo’s projects. 
Roles: 
-­‐ Implementation partners, enabling, regulating/ policy making, funding,  
 
Internal Actors -­‐ The Agency for Climate was established in 2016 (for Oslo’s climate and energy 
strategy) as a driving force and specialist agency for climate initiatives. It includes 
internal actors and external stakeholders and its purpose it so promote cross sector 
initiatives.  
-­‐ All City agencies are involved in planning and/or implementation. 
-­‐ Vice Mayor of Finance (and Department of Finance are responsible for the climate 
budget process.355 
Roles:  




4.8 Toronto, Ontario, Canada 
Toronto is the largest city in Canada and the fourth largest in North America with a population 
of roughly 3 million people. Toronto is the provincial capital of Ontario and is located on the 
shore of Lake Ontario. Toronto is an international center of business, finance, arts and culture 
and it is recognized as one of the most multicultural cities in the world.356 
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4.8.1 Sustainability & Climate Action  
The City of Toronto has a target is to reduce emissions by 80% by the year 2050 (based off 
1990 levels).357 TransformTO is Toronto’s long-term climate action strategy; it was 
unanimously approved by City Council in 2017.358 As of 2017, Toronto has had success in 
reducing citywide emissions by 44% while both the population and the GDP have been steadily 
increasing.359 Alongside the TransformTO strategy, various departments in the city have 
strategies that correspond with the GHG targets set out by the City. These strategies include: 
the long term waste management strategy, the zero emissions buildings framework, the electric 
vehicle strategy, the congestion management plan to name a few.360 
The TransformTO plan takes a multi-solving approach to climate action, in which climate 
outcomes are tied with social equity, health and well-being.361 In October of 2019, Toronto City 
Council declared a climate emergency and with that they are committed to looking for 
opportunities to accelerate the TransformTO actions.362  
 
Emissions by sector in (2017)363 
Buildings – 52% 
Transportation – 38% 
Waste – 10% 
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4.8.2 Technical Pathways: Toronto 
TransformTO has both short term and long-term strategy reports. The plan outlines actions to 
be taken in the four target areas; Homes and Buildings, Energy, Transportation and Waste 
Diversion.364  
 






-­‐ 75% of community-wide energy use will be derived from renewable or low-carbon 
sources by 2050. 
-­‐ The City is the sole shareholder of the Toronto Hydro Corporation (THC) supporting 
the city’s renewable energy goal of installing 550 MW of renewable generation by 
2020, including 166 MW of solar PV generation.365 
-­‐ The City will work alongside Toronto Hydro and Enbridge Gas to support urban 
renewable energy development, to expand customer access to utility data, and to 
manage issues related to city-wide energy growth, such as reducing demand in high-
growth, energy constrained areas.366 
Existing Buildings -­‐ Retrofit all City-owned buildings, including social housing, to the highest emission 
reduction technically feasible, on average achieving a 40% energy savings over 2016 
building energy performance by 2040.367 
-­‐ Retrofit 100% of existing buildings (to achieve an average of 40% efficiency 
increase compared to 2017 levels). 
-­‐ By 2050: 30% of all floor space will be connected to low carbon thermal energy 
(district energy). 
-­‐ The city created the Better Building Partnership (BBP), which connects the city with 
building owners, managers and builders, to ensure that buildings are energy efficient 
and have low environmental impact.368 
-­‐ Toronto Green Will Initiative is a program of the BBP, a voluntary program targeting 
building portfolios initially, that will support building owners/operators in moving 
their buildings through the key stages towards achieving net-zero emissions.369 
-­‐ Energy Retrofit Loan Program – all buildings in Toronto are eligible for financing at 
a rate equal to the city’s cost of borrowing370  “Launched in 2014, the Residential 
Energy Retrofit Programs have provided financing to support capital improvements 
(retrofits) for residential properties with energy efficiency and water conservation 
benefits. The Programs operate as two streams: the Home Energy Loan Program 
(HELP) for eligible houses; and the High-rise Retrofit Improvement Support 
Program (Hi-RIS) for multi-unit residential buildings. To date, almost $14.9 million 
in financing has been committed to projects with over 202 properties participating in 
the program, which has resulted in an emissions reduction of over 4,000 tonnes of 
CO2 equivalents.”371 
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New Buildings -­‐ Target: 100% new buildings are designed and built to be (near) zero emissions by 
2030. 
-­‐ The City updated the Toronto Green Standard for regulations on new developments 
in the city to match with Toronto’s Zero Emissions Buildings Framework.372 The 
third version of the TGS was co-developed with the Atmospheric Fund.  
-­‐ The Zero Emissions Building Framework sets requirements for the total energy use 
intensity, thermal energy demand and GHG intensity of the five most common 
building archetypes in Toronto.373 
-­‐ The ZEB framework also includes a Climate Change Resilience Checklist for New 
Development to encourage the construction of safe and resilient buildings that are 
able to withstand expected changes in climate.374 
-­‐ Toronto Green Standard to include stepped performance targets to approach zero 
emissions for all new buildings by 2030. It has 4 tiers: “The four tiers of increasing 
performance were developed to reflect the need to update building performance 
targets every four years to reach the zero emissions target. It is a target that voluntary 
Tier 4 level requirements in the 2018 TGS will eventually become the required Tier 1 
by TGS 2030. This reflects the ultimate goal of the TGS framework which is to 
achieve a future for Toronto where new developments are constructed to a ‘near-zero 
emissions level of performance.”375 
-­‐ The City of Toronto is also targeting zero emissions for its own new facilities 
designed and built by 2026, starting with the Mount Dennis Childcare Centre, which 
will be designed to meet zero energy and emissions standards. 
Transportation Mode 
Shifting  
-­‐ 75% of trips under 5km will be done through active transportation by 2050 
-­‐ City Council adopted the 10-year cycle network update - $16 million per year in 
funding.  
-­‐ The City has developed a Congestion Management Plan (2016-2020) that aims to 
mitigate congestion in the growing city and reduce the impact of transportation on 
the environment and the GHG emissions associated with the sector.376 
-­‐ Smart Commute Program – The City has partnered with Metrolinx to develop a 
program to encourage businesses to promote sustainable commuting.  
-­‐ City Council voted to make permanent a pilot project that discourages cars from 




-­‐ By 2050- 100% of all transit and personal vehicles use low or zero carbon energy 
sources. 
-­‐ Vehicles-for-Hire Bylaw Review: The Vehicle-for-Hire By-law provides regulations 
for taxicabs, limousines and private transportation companies. The City is exploring 
an emissions reduction incentive program and/or low-emission standards and targets 
for the entire vehicle-for-hire industry, in keeping with TransformTO's transportation 
goals.377 
-­‐ The City will work with the province to support the anticipated adoption of EVs by 
developing policies and programs to expand EV use in Toronto, particularly with 
respect to vehicle charging stations and parking. Also, the City will partner with 
Toronto Hydro to provide needed infrastructure and electrical grid resilience for EV 
use. 
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Waste Reduction, 
Diversion & Capture 
-­‐ By 2050, 95% of waste will be diverted from all sectors. 
-­‐ 70% diversion rate by 2026.378  
-­‐ The City developed a long-term waste management strategy and is in the 
implementation phase. The strategy is focused on waste reduction and diversion.379  
-­‐ The City’s Solid Waste Management Services Division, in partnership with Enbridge 
Gas Distribution Inc., installed new equipment at the Dufferin Solid Waste 
Management Facility to make renewable natural gas – to be used in the waste 
collection vehicles for a closed loop system.380 
Carbon Sinks, Storage 
& Offsets 
 
-­‐ Carbon sinks were not included in the GHG modeling because the rate was too low 
(36.5 KTCO2e/year.)381 
-­‐ The City has created a Forest Management Plan with a target to increase the urban 
tree canopy to cover 40% of the city382 
 
 
4.8.3 Institutionalization Strategies: Toronto 
	  
Table 31: Institutionalization Strategies: Toronto 
Variable  Findings 
Engagement  Plan Development  
 
-­‐ Over 2000 members of the public were engaged early in the process to 
contribute to the development of the targets and the plan with online 
surveys, panel discussions, community discussions and events, as well 
as youth engagement events.383 
-­‐ A team of 20 staff from different local government  divisions and 
agencies were convened (regularly) to design and implement the 
climate initiatives.384 
-­‐ Toronto uses mass media to raise awareness for TransformTO and its 
goals.385 
-­‐ In 2018, the City of Toronto commissioned a survey to capture 
residents’ perceptions on climate change and to better understand their 
willingness to take action in the community.386 
-­‐ The City partnered with Indigenous Climate Action (ICA) to design, 
host, and report on the outcomes of a workshop with Indigenous 
communities on urban climate action. 
Plan 
Implementation 
-­‐ The City engages businesses with the “Green Your Business” portal 
on the city’s website.387 
-­‐ The City developed programs and partnerships to engage stakeholders 
in certain sectors, for example the Better Buildings Partnership which 
connects residents and building owners of Toronto with incentives and 
expertise for better building efficiency.388 
-­‐ Live Green Toronto Outreach Program participated in over 400 events 
between 2017-2018.389 
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-­‐ City Council directed the City Manager to advocate to the Provincial 
and Federal Governments for co-delivery opportunities, and related 
policies and regulatory supports necessary to achieve the 
TransformTO long-term, low carbon goals.390 
-­‐ Partnering with other cities and networks (like C40, CNCA, 100 
Resilient Cities) to scale up climate solutions, share knowledge and 
tools at a global scale. 
-­‐ Toronto is a member of transnational city networks such as C40 and 
shares knowledge and advocates for other cities worldwide to commit 
to climate action. 
-­‐ Through its public engagement strategies, the City advocates to the 
residents of Toronto to support the actions in the TransformTO plan. 
Long Term 
Endeavors 
-­‐ Long term pathway to 80% reduction by 2050 along with the shorter term TransformTO 
plans 




-­‐ SSG were hired as technical consultants for the modeling and scenario building.391 
-­‐ Used geospatial data to determine in which areas emissions were higher.392 
-­‐ The local governemnt hired 30 more staff to help build capacity and accelerate the 
actions.393 
-­‐ Green Market Acceleration Program – the City partners with local firms to develop and 
bring to market green technologies. Participants gain access to city owned infrastructure and 
assets for research and pilot projects for green technology, builds technical capacity for the 
city and the green economy.394 
Funding  -­‐ City Council in February 2018 fully funded implementation of the TransformTO 2017-2020 
short-term strategies.395 
-­‐ “An estimated $320-$866 million of capital investment is required community-wide to 
implement the TransformTO Report #1 strategies. In this context and given the significant 
funding identified, "community-wide investment" means potential financial contributions 
from all orders of government (i.e. Federal, Provincial and City), plus the private sector and 
individual property owners.”396 
-­‐ All building energy-efficiency retrofit related capital costs for City-owned facilities will be 
funded through recoverable debt, and building retrofit programs will be aligned with 
existing state of good repair capital projects. 
-­‐ Staff are monitoring and engaging with provincial and federal counterparts in pursuit of 
available funding that is aligned with the city's climate change priorities. It is unknown what 
level of financial support and timing of investment is to be expected by other levels of 
government, external parties, and the portion to be City funded.”397 
-­‐ “Led by the Environment and Energy Division, a coordinated cross-corporate effort was 
made to leverage funds for over 50 GHG mitigation proposals seeking external funding. 
Funding has been accessed from various sources such as the Government of Canada, 
Natural Resources Canada, the Province of Ontario, the Federation of Canadian 
Municipalities, the Independent Electricity System Operator and C40 Cities. Funding 
secured by the city ranges from $50,000 - $135 million in support of new and enhanced 
capital projects, demonstrations, research and technical studies.”398 
-­‐ Green Bond Program was established in 2018 by the City. It is a $300 million dollar bond 
that will fund climate actions associated with the TransformTO Plan (mostly transit).399 
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Green Economy  -­‐ Green jobs are mentioned as a co-benefit of the overall strategy – but there is no specific 
target in the TransformTO plan. 
-­‐ The City has developed the Green Market Acceleration Program, which provides local firms 
and foreign investors with an opportunity to collaborate with the city to develop green 
technologies and bring them to market.400 
-­‐ Workforce mobilization - Develop a high-performance building workforce strategy in 
consultation with local employers, employee groups, trade unions and training facilities, to 
create a highly skilled workforce to support high-performance new building construction, 
retrofits, and distributed renewable energy deployment. The workforce strategy should give 
special consideration to people who face barriers to employment and consider ways to 
implement the retrofits.401 
-­‐ In the climate emergency declaration, the city council committed to “engaging job-seekers, 
workers, unions, academic institutions, relevant sectors, and social service agencies in the 
creation of a low-carbon jobs strategy that supports a decent work agenda, career pathways 
for equity-seeking groups, and the expansion of green industry sectors across Toronto.”402 
Regulatory/ 
Policy Tools  
-­‐ The City has updated the Toronto Green Standard for new buildings to correspond with the 
Toronto Zero Emissions Buildings Framework.  It is a set of environmental performance 
measures for sustainable development that includes a step code that will reach ZEBs by 
2030.  




-­‐ The City provides many grants and financial incentives for residents to take on green 
projects. They include: retrofit and energy programs, tree planting, an eco-roof program, and 
waste reduction. 
-­‐ Neighbourhood Climate Action Grants – the City provides funding for resident led projects 
that help to engage citizens and reduce GHG emissions.403 
-­‐ The city will endeavour to scale-up programs  like Competitive Sustainable Energy Plan 
Financing loans and the Home Energy Loan Program (HELP), and explore new partnership 
opportunities to mobilize private capital for energy projects.”404 
-­‐ Better Building Partnership – all buildings in Toronto are eligible for low interest loans at 
the City’s borrowing rate. It offers financing up to 100% of the cost of the project with 
repayment terms up to 20 years.  
-­‐ Toronto Atmospheric Fund – created by Toronto City Council in 1991 to finance climate 
action initiatives is funded by endowments.405 
-­‐ Cycling infrastructure (10-year cycle network update). 
-­‐ Purchasing Electric Vehicle fleet. 
 
4.8.4 Governance: Toronto 
	  




-­‐ Environment and Energy Division is responsible for the coordination and the preparation 
of the TransformTO plan.  
-­‐ Relevant city departments (Transportation, Waste Management, Planning, Fleet 
Services), have their own strategies that align with the targets of TransformTO – each of 
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404 TransformTO: Report #1- Short Term Strategies – Highlights pg. 6 
405 https://taf.ca/about-us/ 
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these departments plays a leading role on their own actions.  
-­‐ All City departments are required to use a “climate lens” and work in an integrated 
fashion.406  




-­‐ City Council oversees the progress on the strategy 
-­‐ Chief Corporate Officer (prepares reports for council) 
-­‐ Every 4 years (each new term of city council) the Chief Corporate Officer prepares a 
report that identifies: 
-­‐ GHG inventory 
-­‐ Co benefits of actions 
-­‐ Public engagement levels  
-­‐ Amount of financial and other resources mobilized  
-­‐ Progress on the actions 
-­‐ Revisions and additions to the actions an implementation408 
-­‐ Every second year a status update will be prepared for council to report on the key 
performance indicators for TransformTO409 
Leadership -­‐ The Environment and Energy Division play a leading role in the creating and 
implementation of TransformTO. 
Communication -­‐ TransformTO eebsite makes all information publicly available. 
-­‐ Public Reports examine the progress on the strategy and the next steps. 
-­‐ Information in internal communication systems not available 
Vertical 
Integration 
-­‐ City staff are currently assessing the implications of climate policy and regulation 
changes introduced by the Province of Ontario, including the cancelled Cap and Trade 
program (Bill 4, Cap and Trade Cancellation Act, 2018).410 
-­‐ In Ontario, municipalities are creatures of the province, they must follow the province’s 
decision making and policies. The Ontario Provincial government has recently repealed 
policies such as the provincial cap and trade system and the green energy act, cancelling 
a large number of renewable energy projects and energy-conservation demand programs. 
This has created a policy gap between the targets of Toronto and the provincial policies. 
411 
Collaboration -­‐ Partnerships have been developed with external actors working in separate sectors – each 
sector partnership has a different agreement “model” to work on various projects.412 
-­‐ Partnerships are separated by sectors and/or specific actions.413 
-­‐ Environment and Energy Division collaborates with other city departments to develop 
targets and actions. 
Governance Mode -­‐ Self Governing – through the corporate emissions plans and actions  
-­‐ Enabling – through public engagement programs such as Live Green Toronto, the 
various programs and partnerships that the city has developed for climate action 
initiatives. 
-­‐ Provisioning – the City invests heavily in public infrastructure such as transit and active 
transportation systems. 
-­‐ Authority- through regulations that the city has imposed like the King Street car free 
zone and the Toronto Green Standard. 
 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
406 CDP, “2019 Full Cities Dataset. [Dataset],” 2019. 
407 CDP, “2019 Full Cities Dataset. [Dataset],” 2019. 
408 TransformTO: Report #2 - The Pathway to a Low Carbon Future pg. 4 




412 TransformTO: Implementation Update 2017 and 2018 pg. 51 
413 TransformTO: Implementation Update 2017 and 2018 pg. 51 
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4.8.5 Actors: Toronto 
	  
Table 33: Actors: Toronto 
Variable Findings 
External Actors -­‐ The City has developed partnerships with external actors in the private sector in 
order to implement individual actions (for example En Wave, a private energy 
provider).414 
-­‐ External actors help and support actions / build capacity, implement actions.  
-­‐ The Toronto Atmospheric Fund plays a big role with engagement and helps build 
capacity for the plan.415 
-­‐ The City works with academic institutions, community groups, NGOs – to help the 
City build capacity with an increasing the level of engagement. 
Roles: 
-­‐ Enabling, consulting, (some) funding, capacity building  
Internal Actors -­‐ Environment and Energy Division responsible for creation, coordination and 
implementation of TransformTO. This division plays enabling and coordinating 
roles. 
-­‐ Other City divisions are involved in the planning and implementation of actions. 
Certain divisions also have corresponding plans/strategies that work towards 
TransformTO goals.  
Roles: 
-­‐ Decision making, regulating, leading, enabling, coordinating, facilitating  
 
4.9 New York City, USA 
New York City is the largest city in the United States and has been described as the cultural 
capital of the world. It has a population of 8,622,700 people. New York City is a global power 
city and has a large impact on commerce, finance, media, fashion, art, technology and global 
affairs as the United Nations headquarters is located in the city.416  
4.9.1 Sustainability and Climate Action 
In 2014 New York City committed to the 80x50 GHG reduction framework (compared to 2005 
levels).417 The OneNYC plan was introduced in 2015 and is labeled as “New York’s Green 
New Deal”. The OneNYC strategy covers city-wide planning and has targets of climate 





416 CDP, “2019 Full Cities Dataset. [Dataset],” 2019. 
417 New York City’s Roadmap to 80x50 
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mitigation, equity and strengthening democracy.418 After the American federal government 
announced that it would pull out of the Paris Agreement in 2017 the City reinforced its 
commitment to climate action and has since scaled up its climate action target – to have net 
zero emissions by 2050. NYC has also introduced legislation for climate action through the 
Climate Mobilization Act in 2019.419 
 
Emissions per sector (2016)420 
Buildings – 66%  
Transportation 30% 
Waste – 4%  
4.9.2 Technical Pathways: New York City 
 
OneNYC is New York’s strategic plan and “green new deal”. In it, are nine strategies to make 
New York City a safe, equitable, democratic and environmentally friendly city.  Part 7 “a 
livable climate” outlines the goals, targets and actions for climate action in NYC. There are 
also separate chapters that specifically deal with transportation and modern infrastructure. 
These chapters have a climate-focused lens for new developments in these sectors.421  
New York City has also published a roadmap to 80x50. This document outlines the actions the 
city and partners will take to reach emissions targets in the four priority sectors (energy, 
buildings, transportation and waste).422 
  
Table 34: Technical Pathways: New York City 
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Variable  Findings  
Decarbonization of 
Electricity/ Energy 
-­‐ 100% renewable energy by 2040 – 50% by 2030423 
-­‐ New York State has committed to 100% renewable energy by 2040.424 
-­‐ Expansion of the transmission network coming into the city (from regional grid) 
is needed in order to reach the target in cooperation with New York State, the 
New York Power Authority, and the New York Independent System Operator.425 
-­‐ 500 MW of storage available by 2025. The local government will commit to 
permitting all small and medium installations within 12 months or less by 2020.426 
-­‐ Increasing local renewable energy generation by scaling up solar PV installations 
in the city.427  
-­‐ Install 100 MW of solar energy on all City-owned buildings.428 
-­‐ Solar Partnership was formed by Sustainable CUNY of the City University of 
New York (CUNY), the city, and the NYC Economic Development Corporation 
(NYCEDC) to reduce market barriers for investing in solar, to attract solar energy 
companies to the city, and to increase solar energy production capacity. 
Existing Buildings -­‐ Retrofit every City-owned building to reduce energy consumption.429  
-­‐ Reduce GHG emissions from buildings by 30% by 2025.430 
-­‐ Enforce energy efficiency and intensity mandate for buildings over 25,000 square 
feet (Local Law 97) – they must reduce their GHG emissions 40% by 2030 
increasing to an 80% reduction requirement by 2050 (2005 baseline). LL97 is the 
most ambitious climate legislation for buildings enacted by any city in the 
world.431 
-­‐ Advise residents and building decision makers on energy and efficiency projects 
through NYC Retrofit Accelerator a free program that is part of NYC Green 
Building Plan and the Community Retrofit NYC Program  
-­‐  Assist buildings in complying with the city’s benchmarking requirements and 
help improve data quality through the Benchmarking Help Center, run by the 
city.432 
-­‐ Pass laws requiring the development of solar PV arrays or green roofs on all 
buildings pursuing major roof renovations.433 
-­‐  
New Buildings -­‐ Net zero energy buildings by 2030 – local law 32 (2017) using stretch energy 
codes in 2019 and 2022. 
-­‐ Climate Mobilization Act (CMA) (2019) – strict regulations for new buildings.434 




-­‐ Target: 80% sustainable mode share (walking, biking or transit) by 2050 
-­‐ Introducing congestion pricing in Manhattan moving towards funding better 
public transit436 
-­‐ Citibike -a bike share program public/private partnership437 
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426 OneNYC 2050: A Livable Climate pg. 14 
427 New York City’s Roadmap to 80x50 pg. 8 
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-­‐ Install/ enhance 50 miles of bike lanes / year (including 10 miles of protected 
lanes).438 
-­‐ Improving and expanding transit (bus) routes to reach 500,000 more residents by 
2027439 
-­‐ Modernizing the city’s mass transit networks is a key initiative of the OneNYC 
plan. The city will work with the MTA to invest in fixing and expanding the 
city’s vast transit network.440 
-­‐ The City will support shared mobility options (rideshare). 
-­‐ Introducing congestion pricing in high traffic areas – funds will go towards 
improving public transit. 
-­‐ Testing “people priority zones” that will restrict vehicle access – with the 
potential for expansion441 
Transportation Fuel 
Shifting 
-­‐ Target for 20% of all motor vehicles for sale in NYC to be EVs (plug ins) by 
2025 (2017 target).442 
-­‐ Carbon neutral City fleet by 2040.443 
-­‐ City investing at least $10 million in installing 50 fast charging hubs across the 
city by 2020.444 
-­‐ “The City will also leverage funding allocated by the Volkswagen settlement to 
promote diesel-to-electric replacements of commercial vehicles.” 
-­‐ Dedicated curb space for zero emission vehicles 
-­‐ Expand clean truck program. 445 
Waste Reduction, 
Diversion & Capture 
-­‐ Zero waste to landfills by 2030.446 
-­‐ Renewable gas production from waste water facilities and organic waste by 
increasing organics processing capacity (1 million tons / year).447 
-­‐ Comprehensive Solid Waste Management Plan. 
-­‐ Commercial waste zoning to reduce truck traffic associated with waste collection 
by more than 50%. 
-­‐ Mandatory city-wide organics collection.448  
-­‐ City-wide bans on certain products like polystyrene foam and plastic bags.449 
Carbon Sinks, Storage 
& Offsets 
 
-­‐ Emissions will be reduced as much as possible and “irreducible emissions” — 
those that are not feasible to eliminate —will be offset with projects that create 
negative emissions outside New York City.450 




4.9.3 Institutionalization Strategies: New York City 
	  
Table 35: Institutionalization Strategies: New York City 
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439 CDP, “2019 Full Cities Dataset. [Dataset],” 2019. 
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Variable  Findings 
Engagement  Plan Development  
 
-­‐ For the plan development; 17 focus group meetings with more than 
100 technical and policy experts including; academia, regional think 
tanks, national environmental organizations, local environmental 




-­‐ GreeNYC is the resident engagement program for the net-zero target. 
They are dedicated to educating, engaging and mobilizing New 
Yorkers to help New York City meet its ambitious sustainability 
goals.452 The program includes a multitude of engagement activities 
and resources for New Yorkers to get involved with climate action in 
the city.  
-­‐ Mass social media marketing / education program for residents to 
learn and get involved in climate initiatives. 453 
-­‐ “Birdie” is the symbol or mascot for the plans in the city and is 
recognisable on social media. 
Advocacy 
 
-­‐ NYC Carbon Challenge is a voluntary leadership initiative and public-
private partnership between the Mayor's Office of Sustainability and 
leaders in the private, institutional, and non-profit sectors who have 
committed to reduce their greenhouse gas emissions by 30% or more 
over ten years.454  
-­‐ The City will advocate and partner with the State of New York to 
reach renewable energy targets (NYISO & PSC). 
-­‐ Advocate to utilities and partner with them for increased capacity in 
renewables.455  
-­‐ Advocating for strict GHG emissions regulation and fight federal 
attempts to divorce regulatory efforts from sound science. The City 
will support the state’s inclusion in the Transportation and Climate 
Initiative’s regional low carbon transportation proposal.  
-­‐ The city will actively participate in the New York Independent System 
Operator’s (NYISO) exploration of carbon pricing in the wholesale 
energy market and continue to advocate for aggressive federal 
regulation of GHG emissions. The City will also continue to advocate 
for New York State’s efforts to develop a comprehensive valuation of 
distributed energy resources to monetize external benefits from clean 
distributed energy deployment.456 
-­‐ “Pursue a lawsuit to fight federal attempts to rollback essential 
regulations limiting GHG emissions, including those that govern new 
and existing power plants and light duty vehicles”457 
-­‐ Partnering with other cities and networks (like C40, CNCA, 100 
Resilient Cities) to scale up climate solutions, share knowledge and 
tools at a global scale.458 
-­‐ The City will develop a global carbon neutrality protocol for cities in 
partnership with C40 and other leading cities. This protocol will create 
a shared definition of carbon neutrality, define the role of carbon 
sequestration and carbon offsets, and provide guidance on a path to 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
451 New York City’s Roadmap to 80x50 pg. 29 
452 https://www1.nyc.gov/site/greenyc/about/about.page 
453 CDP, “2019 Full Cities Dataset. [Dataset],” 2019. 
454 https://www1.nyc.gov/site/sustainability/our-programs/carbon-challenge.page 
455 New York City’s Roadmap to 80x50 pg. 50 
456 Aligning NYC with Paris Agreement Report pg. 14 
457 OneNYC 2050: A Livable Climate pg. 30 
458 OneNYC 2050: A Livable Climate pg. 31 
	   111	  
	  
carbon neutrality. This global protocol will enable the city to develop 
future strategies to achieve carbon neutrality.459 
Long Term 
Endeavors 
-­‐ New York City has developed a road map to an 80% reduction by 2050 and has also 
developed the OneNYC plan – New York’s Green New Deal.460  




-­‐ The local government engaged groups of technical advisors for plan creation.461 
-­‐ BAU and other technical scenario models based off of previous GHG inventories were 
developed.  
-­‐ Geospatial analysis was used to inform priority areas for action for renewable energy 
projects and for building retrofits.462 
-­‐ The local government has developed partnerships with private and other external actors, 
including NGOs/ Academic institutions to help build capacity within specific sectors (solar 
partnership, building performance lab, building energy exchange). 
Funding  -­‐ Capital for each of the actions comes from one or several of the following entities: City 
agencies, state agencies, federal government, private sector.463 
-­‐ The City has committed $4 billion in city pension fund investments for projects in 
renewable energy, energy efficiency, and other climate change solutions.464 
-­‐ Several green /sustainable bonds have been issued in different sectors (including a 
sustainable neighbourhood bond and several climate certified bonds from MTA for low 
carbon transportation).465 
-­‐ “Fiscal support from the federal government has declined significantly since the 1980s.” 
-­‐ The City of New York has filed lawsuits against polluters – namely VW and the five largest 
oil companies who are responsible for climate change. The goal was to sue polluters into 
playing for the climate actions in the city. The case was rejected, but the city will continue 
to look for settlement funding in this manner.  
-­‐ The City has committed to divesting $5 billion dollars from fossil fuels in the NYC pension 
fund, and reinvesting 4$ billion into climate action initiatives. 
Green Economy  -­‐ Mayor de Blasio and the Building Construction Trades Council (BCTC) announced an 
agreement to launch the first class of pre-apprenticeships available through the NYC Green 
Jobs Corps. This new partnership with the BCTC and its members under the NYC Green 
Jobs Corps is necessary to deliver on the Mayor’s commitment to train 3,000 workers with 
new skills needed for the emerging green economy over the next three years.466  
-­‐ The City is developing a program to train 10,000 building operators in the latest energy-
efficiency principles and practices by 2025. The program will help operators develop their 
skills and gain access to new work opportunities and, at the same time, help reduce the 
city’s emissions and better manage its energy demands with a focus on providing green 
operations and maintenance training opportunities to non-union workers. The City will 
collaborate with unions to develop and share best-in-class curricula specific to New York 
City’s built environment. The program will also support the development of energy 
benchmarking and monitoring tools to ensure that  the progress of greenhouse gas emissions 
reduction goals and key performance indicator scan be tracked..467 
-­‐ Building Energy Exchange  (BEEx)– non profit created by the city that provides educational 
resources for the industry on energy efficiency technologies and strategies.468 
Regulatory/ 
Policy Tools  
-­‐ Climate Mobilization Act (2019) - Using legislation for climate action, the largest climate 
solution put forth by any city in the world, includes a slate of laws designed to dramatically 
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cut GHG emissions in the city.469 
-­‐ Laws include green roofs, building energy efficiency grade, PACE program, buildings 




-­‐ PACE program471 
-­‐ Introducing congestion pricing to reduce traffic and generate funds for the improvement of 
public transit systems.472 
-­‐ Infrastructure investments  
-­‐ The City is investing over $20 billion in infrastructure such as better public transit, bike 
lanes, safe pedestrian infrastructure, better buildings,  
-­‐ “The City and NYCEDC will also continue to invest in emerging technologies and private 
sector innovation for DERs, DG, energy storage, and other opportunities through its joint 
initiatives.”473 
-­‐ Divesting $5 billion from fossil fuels in the City pension fund by 2022.474 









4.9.4 Governance: New York City 
	  




-­‐ City Council and city agencies are decision makers. 
-­‐ The NYC Mayor’s Office of Climate Policy and Programs leads New York City’s fight 
against climate change and manages OneNYC 2050. 
-­‐ The Office of Climate Policy and Programs (CPP) includes the Office of Sustainability, 
the Office of Recovery and Resiliency and the Office of Environmental Coordination.   
-­‐ The CPP works in partnership with other city departments/agencies to implement actions 
in the 80x50 pathway and the OneNYC plan.476 




-­‐ City Council is the legislative body of local government that oversees implementation of 
local laws. It is the oversight body that the Mayor’s office reports to on the progress. 
-­‐ The CPP and other departments report to the Mayor’s office. 
-­‐ Annual GHG Inventory (city-wide and municipal emissions) - Local Law 22. 477 
-­‐ Annual OneNYC progress reports. 
-­‐ OneNYC plan update every 4 years. 478 
-­‐ The NYC open data platform includes updates on the City’s progress toward OneNYC 
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targets.479 
Leadership -­‐ Office of Climate Policy and Programs & Mayor’s Office of Sustainability 
Communication -­‐ DCAS facilitates communication between City agencies.480 
-­‐ Information not available on internal communication systems within the city government. 
-­‐ Monitoring and reporting informs decision making.  
-­‐ OneNYC website and open data portal are available to the public for transparency and to 
keep NYC residents involved in the actions. 
-­‐ Reports are made public. 
Vertical 
Integration 
-­‐ The State of New York announced similar overall targets for GHG reduction in 2019  – 
100% renewable energy by 2040 and overall GHG reduction of 85% by 2050. The State 
and the City work together closely and the City plays a large role in advocacy to the state 
for climate action.481 
-­‐ The federal government backed out of its Paris Agreement target and is relaxing policies 
on environmental protection.   
-­‐ The City advocates to higher levels of government in a bottom up approach. 
Collaboration -­‐ City-wide collaboration for the creation and implementation of OneNYC 
-­‐ Through Executive Order 26, the Department of City-wide Administrative Services has 
led all city agencies in the development of city building and vehicle-specific climate action 
plans that will serve as the basis for energy and GHG emissions reductions.482 
-­‐ The City utilizes public/private partnerships for individual actions or sectors (such as the 
Solar Partnership, The Building Energy Exchange Partnership with Motivate for the bike 
share program, Con Edison energy company) 
-­‐ Partnerships are developed surrounding a specific sector. 
Governance Mode -­‐ Self-Governing – through corporate emissions reductions and procurement policy 
changes.  (Ending City purchases of unnecessary single-use plastic food-ware and phasing 
out the purchase of processed meat, cutting beef purchasing in half, committing to a 
carbon neutral city fleet by 2040, pursuing expanding mandatory organics collection 
citywide, and undertaking comprehensive projects to mitigate climate risk) 
-­‐ Enabling – the City developed a community engagement program, provides information 
and education for residents, incentives and projects that support action. The city also 
coordinated and facilitates partnerships for implementation of actions. 
-­‐ Provisioning – through infrastructure investments.  
-­‐ Authority – the City has put forward the largest climate solution/ most ambitious 
regulations of any city in the world, the Climate Mobilization Act along with the various 
local laws and mandates that the City has imposed.483   
 
 
4.9.5 Actors: New York City 
	  
Table 37: Actors: New York City 
Variable Findings 
External Actors 
-­‐ Private sector actors in all different sectors, including utilities (Con Edison)  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
479 https://data.cityofnewyork.us/City-Government/OneNYC-Indicators/f34v-uffx 
480 Aligning NYC with Paris Agreement Report pg. 32 
481 https://www.dec.ny.gov/energy/99223.html 
 
482 Aligning NYC with Paris Agreement Report pg. 32 
483 https://www1.nyc.gov/site/sustainability/legislation/legislation.page 
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-­‐ Community non-profits, project developers, financing and funding entities, academic 
institutions and state and federal partners.484  
Roles  
-­‐ The City has external partners for implementation actions. 
-­‐ The external actors play enabling roles (consulting and capacity building) and 
facilitating roles through innovating and advocating. Some private partners have 
funding (investing) roles. 
 
Internal Actors 
-­‐ Decisions, responsibilities and implementation roles are spread across City 
departments. 
-­‐ Mayors Office of Sustainability, Department of City-Wide Administrative Services, 
Department of Transportation, Department of Sanitation, NCY Pension Trustees, 
Law/CPP.   
 
Roles 
-­‐ The City government is the main decision maker and plays regulating, enabling, 




4.10 Cross Case Comparison 
 
The following tables show a cross case comparison of all of the variables for each city 
described above in the results section. The variables were deductively and then inductively 
coded and are represented by the key words deducted from the literature review and inductively 
from the results. Appendix 6 contains table with all of the codes for each section.   
	  
Table 38: Technical Pathways Cross Comparison 




Mode Shift Fuel Shift Waste Carbon Sinks 
& Storage 

















100% EV by 
2050 
 























	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
484 New York City’s Roadmap to 80x50 pg. 43 
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Park City 100% 
renewable 
electricity 
by 2030   
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Table 39: Institutionalization Strategies Cross Comparison (Part 1) 
 Engagement (Planning, 
Implementation & Advocacy) 
Long Term 
Endeavours  
Technical Capacity  Funding  
Bridgewater Community-wide & Technical 
experts 
Short Term 
Strategy + Long 














funds (tax revenue), 
higher 
governments, 
private sector  
 
Resident engagement program, 
Partner with educational institutions, 
meetings/ workshops/ events 
Advocate to higher governments, 
local business challenge, 
partnerships, transnational city 
network 
Park City Community-wide & Technical 
experts  
Commitment to 







funds (tax revenue), 
higher 
governments, 
public - private 
partnership, Open 
space bond 
Climate Change Center, meetings, 
events, workshops 
Advocate to State and Federal 
Government, partnerships, Local 
business challenge 
Guelph Community-wide & Technical expert  Short Term 
Strategy + Long 
Term Pathway – 
sustainability 





report, – outside 
consultants – creating 
task forces for each 
sector of plan 
Local government 







Resident engagement program, youth 
engagement programs, partnership 
with educational institutions, 
meetings, events, workshops 
Local Business Network, Advocate to 
higher governments, partnerships, 
transnational city network 


















Public - Private 
Partnership 
Youth engagement programs, Mobile 
engagement application, Partnership 
with educational institutions, resident 
engagement program 
Local Business Network, Advocate to 
higher governments, partnerships, 
transnational city networks 
Vancouver Community-wide & Technical 
experts  
Short Term 
Strategy + Long 











internal capacity, task 











Youth programs, resident 
engagement program, mass social 
media campaign, leadership award, 
partnerships with educational 
institutions 
Local Business Network, Advocate to 
higher governments, partnerships, 
transnational city networks  
Oslo Community-wide & Technical 
experts  
Short Term 
Strategy + Long 
















Youth education program, climate 
change center, mass social media, 
annual survey, partner with 
educational institutions 
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Local Business Network, Advocate to 
higher governments, partnerships, 





Toronto Community-wide & Technical 
experts  
Short Term 
Strategy + Long 










internal capacity and 
hired consultants 
Local government 
funds (tax revenue), 
higher government, 
Green bond, private 
sector  
Resident engagement program mass 
social media, surveys, events, 
workshops 
Local Business Network, Advocate to 
higher governments, partnerships, 
transnational city networks  
New York Technical experts  Short Term 
Strategy + Long 








technical experts  
Local government 
funds (tax revenue), 
higher government, 
green bond, private 
sector 
 
Resident engagement program, mass 
social media, events, programs, 
workshops 
Local Business Network, Advocate to 
higher governments, transnational 
city networks  
 
	  
Table 40: Institutionalization Strategies Cross Comparison (Part 2) 
 Green Economy  Regulatory/ Policy  Financial/ 
Investment 
Bridgewater Green economic development 
plan, green job creation, local 
business network, green 









Park City Developing green procurement 
policies, local business network  
Self regulating, 
voluntary stretch 





open space bonds, 
Infrastructure 
investments 
Guelph Local business network / 
acceleration program- greening 














Lahti Green procurement policies, 
circular economy road map, 
circular economy programs for 








Vancouver Double # of green jobs, Double 
# businesses greening 
operations, business 
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procurement policy 
Oslo Funding for innovation and 
green tech, green job creation, 
workforce development, green 












Toronto Green market acceleration 
program, workforce 
development, green job 











New York Workforce development, green 






































Inventory - 2 
years,  
Plan Update - 5 
years,  
Progress report 












Two- way  Collaborative 
partnership of 
stakeholders – 






Park City Sustainability 
department,  
































City Council - 








every 6 weeks, 
Website 
 



























- 4 years, 
progress report 
- 2 years, plan 






















climate lens  
City Council 
GHG inventory 
– 1 year, 
progress 
reports - 1 
year, plan 























































- 4 years, 
progress report 
- 2 years, Plan 















New York Sustainability 
department 
& embedded 
climate lens  
City Council 
GHG inventory 
- 1 year, 
progress report 
- 1 year, plan 



















Table 42: Key Actors and Roles Cross Comparison 
 Internal Actors External Actors 
Bridgewater Local government – all relevant departments, Local stakeholders, local businesses, higher levels of 
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cross sector partnership (EB) 
 
government  
Decision making, implementation, leadership, 
enabling, coordinating, facilitating, funding 
 
Enabling, consulting, implementation, facilitating and 
funding 
Park City Local government – sustainability department, 
utility company  
 
Community stakeholders, NGOs, Local Business 
Decision making, implementation, convener, 
leadership, enabling, coordinating, facilitating, 
regulating, funding 
 
Consultation, implementation partners, enabling  
Guelph Community Group, local government, task forces  
 
Local stakeholders, local businesses, education 
institutions, higher levels of government 
Decision making, implementation, enabling, 
facilitating, funding, convening  
 
Consultation, implementation, enabling, funding 
Lahti Local government – sustainability department and 
other relevant departments, publically owned 
companies 
 
Local stakeholders, local businesses, education 
institutions, national government 
Decision making, implementation, funding, 
enabling, coordinating, facilitating 
 
Consultation, implementation, enabling, funding 
Vancouver Local government – all relevant departments, 
internal task forces  
 
External working groups, local stakeholders, local 
businesses, education institutions, provincial 
government 
Decision making, regulating, funding, 
implementation, enabling, coordinating, 
facilitating  
 
Consultation, implementation, enabling, funding 
Oslo Local government – all relevant departments  Local stakeholders, local businesses, community 
groups, educational institutions, national government 
Decision making, regulating, funding, 
implementation, enabling, coordinating, 
facilitating 
 
Regulating (NG), consultation, implementation, 
enabling, funding 
Toronto Local government – all relevant departments, 
cross sector partnerships 
 
Local stakeholders, local businesses, community 
groups, educational institutions, higher levels of 
government 
Decision making, regulating, funding, 
implementation, enabling, coordinating, 
facilitating 
 
Consultation, implementation, enabling, funding 
New York Local government – all relevant departments, 
cross sector partnerships 
Local stakeholders, local businesses, community 
groups, educational institutions  
Decision making, regulating, funding, 
implementation, enabling, coordinating, 
facilitating 
Consultation, implementation, enabling  
 
 
	   122	  
	  
Chapter 5: Discussion 
This chapter synthesizes and discusses the empirical results from the research in relation to the 
literature review to answer the research questions posed in this study. This chapter aims to 
situate the thesis within the larger field of research and explore the findings in the context of 
the literature and existing knowledge on the subject.  
 
5.1 Research Question 1: Pathways  
 
-­‐ What are the GHG reduction pathways that are being developed for the implementation of deep 
decarbonization plans? 
The technical pathways focus on GHG emissions reduction actions in the priority sectors that 
the city has identified. The results show that cities have included actions that are meant to 
support GHG reductions and institutionalize climate action.  
 
The pathways developed by the case cities generally resemble each other, having targets/goals, 
actions and indicators to measure progress. The technical pathways include but are not limited 
to the four priority sectors (energy, buildings, transportation and waste) (Carbon Neutral Cities 
Alliance, 2015; Deep Decarbonization Pathways Project, 2015; IPCC, 2018; USDN, 2018). 
Several cities have added additional sectors depending on the depth of their projects and the 
specific needs of that city. For example, Oslo has begun to focus heavily on decarbonizing the 
construction sector, Vancouver is aiming to expand its local green economy and Park City and 
Lahti are increasing the capacity of local carbon sinks to offset emissions. Each city has a 
unique circumstance and priorities, though not all cities prioritize their highest emitting sectors 
for decarbonization, in some cases the most accessible GHG reductions are in the “low hanging 
fruit” (IPCC, 2018).  
 
Table 43: Technical Pathways Discussion 
Pathways Empirical Literature Comments 
Energy All cases have made 
renewable energy a top 
priority. 
Removing fossil fuels 
entirely from electricity 
grid – cities can utilize 
building scale and 
district energy solutions 
if they do not have full 
control over energy 
Validate / Extend – 
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sector. 
Existing Buildings All cases address the 
need to retrofit existing 
buildings and improve 
efficiency. 
Retrofits are necessary 
to improve energy 
efficiency and 
heating/cooling systems 
must be converted to 
zero emissions systems.  
Validate  
 
New Buildings All cases address the 
need for new low or 
zero emission buildings  
Low or zero carbon 
emissions standards for 





All cases are 





Mode shift can be 
influenced through 
active transportation 
and public transit 
infrastructure 




Local governments are 
investing in low carbon 
fleets, electric public 
transit and EV charging 
infrastructure 
Local governments 
have little control other 
than the vehicles 
directly owned by the 
City. They can create 
incentives and use 
MBIs to influence 
residents to use zero 
emissions vehicles 
Validate  
Waste Not all cities have direct 
control over waste 
management. Those that 
do are increasing 
diversion rates and 
installing gas capture 
and W2E systems.  
Cities can reduce 
emissions in this sector 
by diverting waste from 
landfills or incineration 
by providing better 
services and/or enabling 
activities. Waste to 
energy infrastructure 
and landfill gas capture 
systems can also be 
built to limit emissions 
from this sector 
Validate  
 
Carbon Sinks Not all cities are 
considering carbon 
sinks of offsets  
Increasing capacity of 
natural carbon sinks, or 
purchasing offsets 
Validate/ Extend – 
Local governments are 
developing new 
strategies for increasing 




5.1.1 Technical Pathways Discussion  
	  
Energy  
The decarbonization literature says that elimination of fossil fuels from the entire energy sector is 
needed to address ambitious climate goals in cities, in other words, energy must be derived from 
100% renewable sources (Ballentine et al., 2019; Brozynski & Leibowicz, 2018; C40 & ARUP, 
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2016; De Chalendar et al., 2019; Rogelj et al., 2015). The consensus in the literature is that the 
pathway to decarbonization begins with the energy sector, followed by efficiency gains and 
electrification in other sectors (Ballentine et al., 2019). The literature also notes that in many 
cases, municipal governments do not have direct control over their sources of energy (C40 & 
ARUP, 2016; Koben et al., 2017). In this case, cities can focus on deploying building-scale and 
district clean energy solutions to decarbonize their energy sector (C40 & ARUP, 2016). The 
empirical results validate the literature; all of the case cities have targets to significantly 
increase the capacity of renewable energy. Park City, Lahti, Guelph, Vancouver, Oslo and New 
York have targets to derive 100% of their energy from renewable sources by or before 2050. 
 
The cities are using a variety of strategies (including scaling up district energy systems, 
building scale renewable energy, partnerships and advocacy actions) that validate the literature. 
Park City and Lahti (the cities with the most ambitions renewable energy targets) have both 
leveraged public/private partnerships in order to build large-scale renewable energy generation 
facilities. By partnering with their local utility companies, they have managed to rapidly 
decarbonize their energy grids as well as heating systems.  
 
Park City has been a leader in advocating to the Utah State Government through its role in the 
creation of The Community Renewable Energy Act, which sets a framework to regulate 
procurement and pricing of large-scale renewables for communities in Utah that aim to have 
100% renewable energy. Guelph, Toronto, and New York also use advocacy as a tool to 
express their demands to higher levels of governments for more renewable energy.  
 
Existing Buildings  
The literature says that retrofits of existing buildings are critical in the decarbonization of cities. 
Existing buildings must be energy efficient and have heating and cooling systems that do not 
rely on fossil fuels (Billimoria et al., 2018; Salon et al., 2010). Retrofits can result in lower 
energy costs (Hoicka & Das, 2020; Lucon et al., 2014), though the results show that this is 
dependent on location and energy prices (Carbon Neutral Cities Alliance, 2015). Municipal 
governments can prioritize GHG reductions in existing buildings through updates to efficiency 
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standards and provide incentives for retrofits, they can also lead by example as an 
owner/investor of a substantial portfolio of buildings (Becque et al., 2019). 
 
The empirical results show that cities acknowledge that retrofits are a key aspect of 
decarbonization. Many of them have set retrofit targets and efficiency improvement targets.  
Cities such as Toronto, Vancouver, New York, Guelph, and Oslo are leading by example with 
retrofits to their own building stock.  
 
The results show that providing tools and incentives for residents and businesses/organizations 
to take action is a popular strategy. Financial tools and incentives such as the PACE program 
(Bridgewater, Park City, Guelph and New York), low interest loans (Toronto), discounts and 
rebates (Lahti, Vancouver), and efficiency tool kits (Park City) are all being used in order to 
influence building owners to retrofit.  
 
Vancouver and New York City have taken on a much more ambitious strategy through the 
development of their own building regulations. These two cities have the legal authority under 
their city charters to develop their own building codes, which have been extended to apply to 
existing buildings. They have also created networks to help to connect building owners with 
technical experts and to help educate and engage them. 
 
New Buildings  
To limit emissions from new buildings, cities that have the legal jurisdiction to do so, can 
implement building codes and standards for new developments (Billimoria et al., 2018). Cities 
can also lead by example by building their own developments to be zero emissions (Becque et 
al., 2019).  
 
The empirical results validate the literature. All of the case cities have opted to lead by example 
and set strict regulations for efficient or net zero buildings that are city-owned.  All of the cities 
have also developed building standards or codes (voluntary or mandatory) for new 
developments.  
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There are few examples of cities implementing their own mandatory building codes because of 
the limited legal jurisdiction of cities. Vancouver is the only city in Canada that has enacted its 
own building code, because it is one of the only charter cities in the country that has the power 
to do so. Toronto has developed the Toronto Green Standard (under the City of Toronto Act 
2006) a tiered system, tier one being mandatory and tiers two to four being voluntary. The City 
of Toronto offers financial incentives for builders to adhere to the voluntary tiers.  
 
The majority of Canadian cities and towns, including Bridgewater and Guelph have to follow 
their provincial building codes. In the United States, building codes are set at the state level. 
Park City does not have the jurisdiction to make its own building regulations therefore the city 
must follow Utah’s code. New York City is the only city in the State of New York that is 
permitted to retain its own building code. The city has taken advantage of this and has 
implemented efficiency regulations for various building types.  
 
Both Lahti and Oslo are following their national building requirements. On top of complying 
with the national ban on fossil fuel heating, Oslo has been piloting fossil- free construction 
sites, which are now a requirement for city owned buildings and developments. The city is 
looking into implementing regulations for eliminating emissions from construction by 2030.  
 
Cities can influence efficiency and energy behaviour for buildings, they can also act as a 
regulator, convener, facilitator, as well as a strategic partner (Becque et al., 2019; Salon et al., 
2010). The empirical evidence shows that cities are developing and managing networks to 
influence building performance for example; BEex program (NY), BBP (Toronto), the Zero 
Emissions Buildings Center of Excellence (Vancouver). The purpose of these programs is to 
educate and build capacity for building owners and developers.  
 
Vancouver and New York have been developing and supporting programs to help increase the 
capacity for green construction and Zero Emissions Buildings construction. Through training 
and enabling and enable the workforce and private sector stakeholders involved in this sector.  
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Mode shift  
Transportation mode shift can be influenced though the promotion and increase in the use of 
zero emissions modes of transportation (e.g., walking, biking, public transit) (C40 & ARUP, 
2016; Carbon Neutral Cities Alliance, 2015; UNECE, 2011). Cities provide transportation 
infrastructure giving them an opportunity to invest in the types of infrastructure, such as 
pedestrian walkways, bike lanes, and public transit, that support their climate action targets 
(C40 & ARUP, 2016; Carbon Neutral Cities Alliance, 2015; Lah, 2017; Transport 
Decarbonisation Alliance, 2017). Cities can also manage how streets are used through rules, 
regulations and pricing (Carbon Neutral Cities Alliance, 2015). 
 
The results validate the literature. All of the cases are targeting increases in walking, biking and 
public transit trips and are investing in pedestrian, bike and public transit infrastructure to reach 
their targets. By improving accessibility and safety of active and public transit, the case cities 
are anticipating that their citizens will opt to walk, bike or take public transit.  
  
Some cities are going further, providing incentives to choose active or low carbon forms of 
transport and dis-incentivising single passenger vehicles by using market based instruments. 
These incentives or MBIs include: paid parking (Park City), toll rings (Oslo), congestion 
pricing (NYC), free public transit (Park City), active transportation rewards (Lahti and 
Guelph). 
 
Oslo, Toronto, New York and Guelph are considering or have gone ahead with car free or 
restricted vehicle access zones as well as removing or limiting parking spaces in key areas as a 
way to remove perverse incentives that may influence residents to use other forms of 
transportation. 
 
Fuel Shifting  
The literature indicates that the scope for local policies that affect vehicle emissions is limited 
outside of fleet-based operations (Salon et al., 2010). However, cities can develop creative 
ways to impact the vehicle choices of their residents by providing prime parking spots for fuel-
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efficient vehicles and raising road prices for larger vehicles. Local governments could also 
mount social marketing campaigns in support of climate-friendly vehicles (Salon et al., 2010).  
 
The empirical results validate the literature; all of the cities have a target in place for the 
decarbonization/ fuel shift in their own fleet and/or transit operations. Cities are also building 
EV infrastructure in the hopes that it will incentivise residents to purchase and drive more 
electric vehicles. Vancouver has included in its building code that for multi-family and 
commercial buildings, wiring for EV charging stations must be built into parking stalls. Oslo 
and Park City have implemented financial incentives for electric vehicles.  Oslo’s toll ring 
system charges lower prices for zero emissions vehicles and Park City provides free charging 
for EVs in the city.   
 
Though cities are helping to enable transitions towards zero emissions vehicles, they are mostly 
relying on higher levels of government and the automotive industry to push a shift. Due to the 
lack of regulatory control in this sector, local governments make use of enabling and 
provisioning governance tools.  
 
Waste  
The literature concludes that the main emissions reductions in the waste sector are associated 
with reducing the amount solid waste going to landfills (Sandulescu, 2004; Zaman & Lehmann, 
2011, 2013). Cities can divert waste that would previously go to landfills through several 
processes. Public education initiatives on waste reduction, changing procurement to support 
circular economies and zero waste, increasing recycling and composting services can all help to 
limit waste that goes to landfill. Non-recyclable materials can also be converted into usable 
energy (heat, electricity or fuel) through a variety of waste to energy processes (Moya et al., 
2017). Emissions from existing landfills can also be minimized through the installation of 
landfill gas capture systems (Moya et al., 2017).  
 
Municipal governments can implement education and advocacy programs in order to influence 
behaviour changes to reduce and eliminate waste (Zaman & Lehmann, 2011). The empirical 
results validate this as 6/8 cities have their own solid waste plan with targets to reduce waste 
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sent to landfills. The waste management plans outline the enabling activities that the cities are 
co-ordinating for overall waste reduction. The small towns do not have the same capacity as the 
larger centers in terms of waste management. Bridgewater and Park City both share waste 
management systems with other municipalities in the region. In this case, they focus on 
education or enabling actions to encourage their citizens to reduce their solid waste output.  
 
Increasing the waste management service that the city provides is another way to limit waste. 
Park City is looking into more composting, New York has expanded its composting pick up 
services, other cities (Toronto, Oslo, Lahti) make bio fuel from their organic waste so that the 
trucks that pick up waste can run on it, creating a closed loop system.  Lahti practically runs on 
waste, the new bio fuel plant that uses agricultural waste and sewage to power the city.  
 
Lahti, Vancouver, Oslo, Toronto and New York have built gas capture systems in existing 
landfills to reduce methane emissions over time. The cases are also using waste as a form of 
energy through different W2E processes – for heating and bio fuel for transportation.  
 
Park City and New York have banned certain products (plastic bags) in order to influence 
upstream purchasing that results in less waste creation.  
 
Current literature notes that cities should not only be diverting waste from landfills, but also 
from high temperature destruction (incinerators) (Carbon Neutral Cities Alliance, 2015; Koben 
et al., 2017). Counter to this, the Klemstrudd plant in Oslo is a waste incineration plant that 
provides district heating.  A project was initiated to develop a full-scale carbon capture and 
storage system for the incinerator to be completed by 2020. This pilot project came to be 
through a public/private partnership and was the first of its kind. Not only does this W2E 
system provide district heating for the city, with the CCaS system in place Oslo’s community 
wide emissions will decrease by 12-15% alone. Oslo is hoping to use this as an example and 
share its experience and technology so that other cities may be able to use this type of system 
for both waste disposal and energy.   
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Carbon Sinks and Offsets  
Carbon offsets and sinks can be used to further GHG mitigation strategies after they have 
reached a threshold where all other means of mitigation have been exhausted (Barreto et al., 
2018).  Not all of the cases consider carbon sinks or offsets as a part of their emissions 
reduction plans.  Park City, Guelph, Lahti, Vancouver and New York all do. 
 
Vancouver is investing in forest restoration, though the city will not count the GHG reductions 
as offsets.  New York and Guelph are taking the approach that the literature recommends 
(Barreto et al., 2018), by focusing first on eliminating sources of emissions and then making up 
the remaining difference with purchasing carbon offsets.  
 
Park City and Lahti will rely heavily on increasing capacity of local carbon sinks to reach their 
GHG emissions targets, rather than decreasing emissions from all the sectors. They plan to 
capture and store enough emissions in local sinks in order to reach net zero emissions.  
Protecting local land, restorative agriculture, wooden building structures and tree planting are 
examples of actions that will be used in order to increase local carbon sink capacity.  
 
5.2 Research Question 2: Institutionalization Strategies  
	  
What planning and implementation strategies are outlined in the local deep 
decarbonization plans and/or are being utilized in order to implement the plans? 
 
Table 44: Institutionalization Strategies Discussion 
Institutionalization 
Actions  
Empirical Literature Comments 
Engagement  
 
Present in all cases  Local governments 
must build effective 
relationships with the 
many stakeholder 
groups through valuing 
stakeholder input, 
communication, and 
education for plan 
development and 
implementation Local 
governments can work 
Validate 
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with other governments 
and sectors, 
encouraging them to 





Present in all cases  Cities must ensure that 
climate action planning 
is long term and results 
are monitored over long 
periods of time. 
Validate  
Technical capacity  Present   Cities need to develop 
technical capacity and 
make decisions based 
off of data through 
increasing internal 
technical capacity, 
outsourcing or through 
partnerships. 
Validate  
Funding Present  Cities must apply 
traditional methods of 
funding public 
programs to their 
climate action plans as 






Local governments are 
beginning to take action 
to develop a local green 
economy by supporting/ 
encouraging businesses 








Cities can help develop 






sustainability into the 
city’s economic plan 
and other climate action 
initiatives. 
 
Validate / Extend – 
Local governments are 
addressing the 
importance of 
developing a workforce 
that is equipped to meet 




Regulatory and Policy 
Tools 
 
Dependent on power of 
the city and the support 
from higher levels of 
governments. Local 
governments use policy 
tools to regulate local 
government operations.  
Broader, community-
wide regulations are 
limited in certain 
sectors and vary 
between cities.   
 
Creating and using city 
regulations to support 
low carbon initiatives 
and coordinating with 
higher levels of 
government to 
implement policies for 
climate action. 





Financial Tools  
Present in all cases  Investing directly in 
equipment and 
infrastructure that are 
Validate / Extend  - 
Some cases are 
developing innovative 
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low carbon or, 
providing financial 
incentives to choose 
low carbon options. 
 




5.2.1 Institutionalization Strategies Discussion 
	  
Engagement  
The literature shows that governments have to develop relationships with the public and the 
broad array of stakeholders in order to be successful in meeting their targets. They have to 
consider their input when it comes to decision-making, have good communication streams, help 
to educate and make the case for the plan and for climate change in general. It also helps to 
highlight the actions that stakeholders are doing and celebrate the people taking action (Carbon 
Neutral Cities Alliance, 2015; UN Habitat, 2015; Clarke, 2011).  
 
The empirical results validate the literature; all cities are engaging stakeholders for both the 
plan development phase and the implementation. For plan development, all of the cases showed 
evidence of consultation processes with stakeholders. Through engagement activities such as 
surveys, workshops, town halls and community events, the cases that were studies all 
demonstrated their efforts in collecting community-wide input for the plan development phase. 
The cases also engaged technical experts in GHG reduction pathways.  
The case cities have engagement programs that link the stakeholders and city residents to local 
climate initiatives. These engagement programs are used to organize events and activities, 
promote awareness.  Many of these are promoted through social media. Lahti is notable for 
having its Porukka app, a fast, informal but effective communication tool for connecting with a 
wide variety stakeholders. It allows for quick communication and decision-making and 
constant input from stakeholders.  Both Park City and Oslo have a physical place that they can 
associate with climate action. Oslo’s Climate House and the Public Library in Park City are 
places where residents and stakeholders can go to be engaged with climate action in the city.  
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Cities are gearing education and engagement towards youth and students to get them involved 
in climate actions.  Many are partnering with schools and post-secondary education institutions 
for youth engagement. 
 
The literature shows that cities can use advocacy and partnership tools to engage stakeholders 
and higher levels of government (Carbon Neutral Cities Alliance, 2015; Clarke & Crane, 2018; 
Vancouver City Council, 2019). This can help to gain support for the plans, build capacity and 
help to influence other actors to increase their commitments towards climate action. The results 
validate the literature as all of the case cities are advocating for climate action to higher levels 
of government for policy change to support low carbon initiatives as well as other stakeholders 
for support and participation.  
 
City networks for sustainability like, CNCA, ICLEI, C40 and GCoM, can be key partners for 
all types of cities in climate action. Transnational city networks foster engagement, education 
and advocacy for climate action, they give cities a forum to learn and to share their own 
experiences (Aylett, 2014).  All of the cities participate in one or more city networks. There are 
different networks that are tailored towards different needs. C40 and CNCA are targeted 
towards large cities, ICLEI’s PCP program is for small to medium sized Canadian 
municipalities, and Mountain Towns 2030 is a cohort of small towns in the American Rockies 
committed to reducing environmental impacts. Each case study has opted to join at least one 
city network that is geared to its own needs.  
 
Long Term Endeavours 
The literature states that climate action planning must be done for both the short term and long 
term and that buy-in from leaders can depend on a sense of ownership and long-term measured 
results(C40, 2020; Carbon Neutral Cities Alliance, 2015; UN Habitat, 2015).  
 
The results validate the literature; all of the cases all have developed long term commitments 
along with short-term actions. The cities are also including sustainability targets in their city 
planning as a whole, providing multi departmental ownership of climate actions within the 
local governments.  
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Building Technical Capacity  
Cities must use data driven decision-making and technical analysis for climate action planning 
(Carbon Neutral Cities Alliance, 2015; UN Habitat, 2015). Building technical capacity is 
essential for effective decision-making and implementation. Cities can build their technical 
capacity by engaging outside specialists and experts, develop partnerships/working 
relationships with research and educational organizations and/ or build internal technical 
capacity through adding staff or training staff (Carbon Neutral Cities Alliance, 2015). 
 
The results show that all of the cities are conducting technical analysis for plan creating and 
decision making through emissions modeling, scenario building and other more advanced 
methods of analysis. The cities are both engaging outside specialists (technical experts, 
consultants) and increasing internal capacity through new hires or staff trainings. Three out of 
the four Canadian cities (Bridgewater, Guelph and Toronto) have hired the consulting firm 
Sustainability Solutions Group (SSG) for technical analysis and reports. Vancouver, Lahti and 
Bridgewater are engaging educational institutions for research purposes and are connecting 
student projects to the climate goals of the plans. For example Vancouver’s City Studio 
Program and Lahti’s CitiCAP project both students research to the climate action initiatives  
 
Funding  
Climate action plans require substantial funds for implementation. Municipal governments 
have the task of funding or finding funding for the projects. They can use traditional methods 
such as allocate funds from tax revenue, create funding partnerships, locate sponsors funds and/ 
or find funding government programs. They can also use more innovative funding schemes 
such as green bonds, carbon tax or cap and trade systems (Carbon Neutral Cities Alliance, 
2015). 
 
 The results demonstrate that cities are mainly using traditional forms of funding, using tax 
revenue, funding from higher levels of governments or through partnerships. The results show 
that several cases are encouraging private investments as a means of funding through public-
private partnerships (Park City with Rocky Mountain Power). The results also show that local 
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governments are trying to catalyze private sector investments through engagement and support 
programs, like the Better Building Partnership (Toronto), Building Energy Exchange (New 
York) and the Zero Emissions Buildings Center of Excellence (Vancouver).  
 
Some of the cases supplement the traditional funding sources with innovating methods such as 
green bonds  (Toronto, New York), open space bonds (Park City), and green funds (Park City, 
Oslo, Vancouver). Oslo and New York re-invest the funds collected from road pricing back 
into improving public transit infrastructure. New York City notes in the OneNYC plan that 
financial support from the national level has decreased substantially over time, resulting in 
innovative funding strategies.  The city is divesting 5 billion dollars from fossil fuels in the 
pension fund, and will re-invest 4 billion dollars into projects that support local 
decarbonization. New York City has also been filing lawsuits and allocating the settlement 
funds towards climate action. The VW settlement money will go towards supporting fuel shifts 
in commercial vehicles. New York also filed a lawsuit against five of the largest emitting oil 
companies, claiming that the city should be compensated for the costs of mitigating climate 
changes that the oil industry has caused. The case was dismissed in 2019, but NYC continues to 
seek compensation. 
 
The Green Economy  
Local governments can support market transformation and help open up new areas of economic 
activity. Approaches may include public/private provision of climate friendly infrastructure, 
and the development of broader green economic development strategies (UN Habitat, 2015). 
Cities can accelerate innovation and the green economy by helping to create a wider innovation 
ecosystem within the city (C40, n.d.). 
 
The results indicated that cities are leading by example though greening procurement policies, 
engaging local businesses as well as fostering innovation in the local economy. Vancouver is 
the only city to include a green economy goal in the climate action plan. The city has specified 
targets for both the number of green jobs and the number of businesses in the city. Bridgewater, 
Vancouver, Oslo, Toronto and New York state in their plans that many of the climate actions 
will result in green job creation. 
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New York City and Vancouver both go beyond the prescription of the literature and 
acknowledge the importance of developing a workforce that will be able to support a transition 
to decarbonization in sectors like green buildings. They say that their ZEB policies will result 
in an increase in the demand for workers who are trained in green building practices.  The NYC 
Green Jobs Corps has partnered with the Building Construction Trades Council to develop 
programs that will train new workers in green construction practices and other skills for the 
emerging green economy in order to prepare the workforce for future demand.  
 
 
Regulatory and Policy Tools  
The literature indicates that cities can either create new regulations that will support low carbon 
initiatives and/or they can coordinate with higher levels of government to implement policies 
(Deep Decarbonization Pathways Project, 2015).  
 
It is important to note that municipalities do not have jurisdiction over many of the sectors that 
they are trying to decarbonize. The easiest thing for cities to do is regulate corporate emissions 
(self regulate) in the sectors that they control directly (Carbon Neutral Cities Alliance, 2015). 
Local governments can develop strategies to model the behavior that they envision for the 
community as a whole (Carbon Neutral Cities Alliance, 2015). The results show that all of the 
cases use self-regulating policy for local climate action planning by developing corporate 
emissions targets and self-regulating policies.  
 
Community-wide policies and regulations that cities can implement are market-based (for 
example; taxes or removing perverse incentives) and non market-based (command and control 
regulations, removing barriers and voluntary approaches) (Görlach, 2013). This study found 
examples of removing perverse incentives (free parking in Park City), command and control 
regulations (building regulations in Vancouver and New York and the banning certain products 
in Park City and New York) and voluntary actions (building standards in Bridgewater, Park 
City, Guelph, Toronto).  
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Climate action plans are policy documents aimed at the wider community and outline the vision 
and targets for the community as a whole. These documents are meant to guide local 
government policymaking.  Seven of the eight cities have such a document; the eighth’s (Park 
City) is on its way.  
 
 
Behaviour Influencing Financial Tools   
Cities can use financial tools to support their climate action planning, by investing directly in 
infrastructure that will support low carbon initiatives and/or providing financial incentives that 
influence residents to choose low carbon options (City of Edmonton, 2018; Vancouver City 
Council, 2019). The results validate the literature; all of the cities that were studied are 
investing in new infrastructure that will help support the plans. Infrastructure investments are 
predominantly for renewable energy or to promote a mode shift in the transportation sector, and 
infrastructure for electric vehicle charging.  
 
Cities are providing financial incentives and using market-based instruments to encourage 
residents to decrease their personal carbon footprints, especially in the sectors that the city has 
the least authority. For example the transportation and building sectors. For the transportation 
sector, Oslo and New York have implemented road pricing (NY’s congestion pricing will go 
into effect later this year), Park City has implemented free public transit, free EV charging, and 
is increasing parking prices. Lahti offers free public transit to school children. For existing 
buildings, Bridgewater, Park City, Guelph and New York have a PACE program and Toronto 
provides low interest loans for building retrofits. Oslo and Vancouver both provide financial 
incentives for building retrofits and for installations of zero emissions heating systems 
(Vancouver does not have the legal authority for a PACE).   
 
 
Oslo and New York have committed to divesting their pension funds from fossil fuel 
investments. Vancouver and Toronto have implemented responsible or “green” investment 
strategies for the city. These investment actions may not necessarily count as investments 
towards the implementation of the deep decarbonization actions, but it is a financial tool or 
signal that cities are using to demonstrate their commitment towards low carbon futures.  
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5.3 Research Question 3: Governance  
	  
What forms of governance are being utilized in the planning and implementation of local 
deep decarbonization plans? 
Reportedly there are a variety of governance structures, validating that collaboration is key, and 
cities are increasing their internal capacity for action and collaborating both internally and 
externally.  
	  
Table 45: Governance Discussion 
Governance Empirical Literature Comments 
Decision–Making 
Structure  
Local governments have 
a combination of an 
overarching 
sustainability 
department and a built 
in sustainability capacity 
or climate “lens” within 
other departments. All 
decision-making is 
under the City Council.  
Within local 
governments, they can 
have an overarching 
sustainability 
department or have 





& Reporting  
Present in all the cases  Governance structure 
must clearly declare an 
oversight authority and 
keep decision makers 
informed through 
continual monitoring 
and reporting.  
Validate  
Collaboration Present  Collaborative plans have 
better success using 
internal collaboration 
and with external actors. 
Validate  
Leadership Local governments are 
generally leaders, 
though community 
groups can take a 
bottom up approach. 
Climate action plans 
need a clear leader. 
Validate 
Communication  Cities highlight the 




communication is an 
area in need of 







has been highlighted by 
some cases as an area 
for improvement 
 
Vertical Integration  Local governments are 
integrating policies with 
those at higher levels of 
government; in some 
Vertical integration of 
plans is important to 
avoid policy gaps.  
Validate/Extend – 
through advocacy and 
lobbying, cities can try 
to integrate with a 
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cases taking a bottom up 
approach.  
bottom up approach.  
Governance Mode Local governments use a 
combination of the 
modes of governance. 
Depending on capacity, 
cities use a combination 
of governing modes.  
Validate 
 
5.3.1 Governance Discussion 
	  
Decision–Making Structure: 
The decision-making structure for climate action plans refers to how power and decision-
making are distributed. Climate governance needs to be adaptive and resilient (Fröhlich & 
Knieling, 2013) and frameworks that have collaboration and partnerships often work best (C40, 
2015). For climate action planning within a local government there are two approaches 
highlighted by Kern & Alber (2009);  an overarching sustainability team, or sustainability 
expertise embedded within all relevant city departments.  
 
The results demonstrate that all of the cities have a sustainability team that is overarching and 
responsible for plan creation and all of the cities are making attempts to embed a “climate lens” 
within all local government decision-making in other relevant departments and agencies. 
 
Park City and Lahti both have small sustainability teams who have the responsibility and 
ownership of climate action planning, the results show that the sustainability teams work to 
recruit other departments and coordinate horizontally. It is one of their tasks to get other 
departments thinking about sustainability in their own fields.  
 
The larger cities have added more capacity to their internal sustainability teams over the years 
and have recruited other city departments to use a “climate lens” in all of their work, 
distributing ownership of plan goals across the city organization.  
 
Multi-level governance redistributes the political authority of climate action vertically upward 
to transnational networks, downward to communities and horizontally to non-state actors 
(Betsill & Bulkeley, 2006). It goes beyond state actors, where the roles of governmental and 
nongovernmental actors are recognized at all levels.  
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The results show that this is an area where the lines are blurred, cities are somewhere on a 
continuum of multi-level governance, meaning that the multi-level frameworks are not defined 
and formalized. While roles in urban climate action are distributed vertically and horizontally, 
local governments do not necessarily formally recognize decision-making power of non-state 
actors, though the importance of non-state actor engagement in decision-making is 
acknowledged. As shown in the results, the extensive consultation processes and engagement 
strategies that the cases have exemplified recognize the importance of multi-level action and 
that quite a large portion of the actions that needs to take place to achieve the technical 
pathways are actions that need to be taken by non-state actors.  
 
Our Energy Guelph, (the only community led governance structure) there is the board of 
directors similar to the overarching sustainability team. For each sector in the plan the 
organization will assemble a task force, accumulating specific expertise for each of the relevant 
sectors. Our Energy Guelph and the City of Guelph is the only example that was studied of a 
collaborative governance framework, where the six essentials for collaborative governance 
described by Ansell and Gash (2008) are met. 
 
Leadership  
The literature specifies a need for clear leadership in climate action planning to provide 
direction (Callaghan & Colton, 2008).  The results validate the literature, local governments 
often take on the leadership role, but the example shown by Our Energy Guelph in Guelph 
shows that community groups can lead climate action initiatives.  
 
Oversight, Monitoring & Reporting 
An overseeing body is essential to hold all actors accountable for their roles in climate action 
planning and implementation (Baret et al., 2013; Carbon Neutral Cities Alliance, 2015; UN 
Habitat, 2015). The results show that city councils, which are the legislative bodies of local 
governments that approve the climate action plans, are the oversight body for all city planning. 
City councils oversee the implementation through monitoring and reporting processes.  
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Decision makers must be kept informed on the progress of the plans through continual 
monitoring and reporting (Carbon Neutral Cities Alliance, 2015). The results show that all of 
the case cities have monitoring and reporting mechanisms in place to keep track of progress 
and report to decision makers and overseers. While all of the cases have defined monitoring 
and reporting structures, they do not all look the same.  Cases such as Oslo and Guelph have 
developed much more frequent reporting structures compared to the other cases. Oslo has 
developed a “climate barometer” which is a monitoring and reporting tool that tracks a set of 
(14) indicators. Reporting on the climate barometer is done quarterly, just like the city’s 
financial budget, for fast reactions and decision-making. This is a reporting mechanism that 
allows for adaptive governance and decision-making. Our Energy Guelph also reports to the 
Guelph City Council quarterly, three of the reports are qualitative progress reports while one 
report per year is quantitative showing actual emissions trends.  
Other cases have annual or bi-annual reporting structures, which as the City of Oslo points out, 
may result in slower reaction times so failing actions and or less accountability for the local 
government to reach the targets it has set.  
 
Communication  
The literature states the need for constant, open communication in governance structures 
(Callaghan & Colton, 2008). The climate action plans in the cases all acknowledge the 
importance of clear communication between internal actors and external stakeholders, but 
information on the actual streams of internal communication were not directly available.  
In some of the interviews conducted with representatives from the case cities, it was found that 
communication structures are not always clear or formalized, and in some cases 
communication structures were highlighted as areas that need improvement and formalization.  
From the interviews, it was found that internal governance structures use a variety of formal 
and informal communication tools, including online forums such as Google docs and polls, 
emails, city websites and newsletters, non-scheduled face-to-face meetings in the office and 
scheduled periodic meetings. In the cities where no interview was conducted, there was no 
publicly available information on communication measures.  
 
Collaboration / Partnership Structure  
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 Cities that use a collaborative approach towards climate action typically have better results and 
outcomes (C40, 2015). The literature stresses the importance of collaboration within the city 
structure (Clarke, 2012; Mazzara, Sangiorgi, & Siboni, 2010) as well as with external 
stakeholders (Clarke & Erfan, 2007). The case cities are taking collaborative approaches 
towards plan development and implementation. All of the cities collaborate with external 
stakeholders through engagement processes for plan creation and implementation and 
acknowledge the importance of working with external stakeholders. The results show that the 
local governments do not necessarily share decision-making power with external stakeholders, 
but they do recognize the importance of input and consultation with relevant stakeholders.  
Within the local government structures, collaboration is occurring between departments 
whether the local government departments take ownership of certain actions at the behest of the 
City Council, or the departments are recruited to coordinate by the sustainability team. 
Generally, sustainability teams do not work alone; they act as the leaders and conveners as they 
recruit other departments to foster the work.   
 
Vertical Integration  
Vertical integration leads to better success in urban climate action, as it brings policies from 
different levels of government together to avoid policy gaps (Gleeson et al., 2004; Hammer et 
al., 2011). Vertical integration includes a two-way flow of information from the grassroots to 
policy-makers, and a counter-flow of political and financial support to actors at the grassroots 
that helps integrate plans and actions making them coherent (Leipzig, 2007). 
 
The empirical results show that the varying level of support of higher levels of governments 
can either be a great support or create a barrier for cities in implementing climate action plans. 
The American cities in this study have been found to be working in a bottom up approach 
towards addressing the lack of climate action at the national and state levels. Park City has been 
using advocacy actions to lobby the state of Utah for access to renewable energy. Park City 
representatives coordinated with other municipalities in Utah to write legislation that would 
allow for communities in the state to source 100% of their electricity from renewable sources. 
They are taking a bottom approach to integrating their own climate agenda within policies at 
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the state level. New York City has been advocating to the State of New York for stronger 
climate policies and support.  
 
On the other hand, Oslo and Vancouver both have strong support from higher levels of 
government. In the case of Oslo, the Norwegian national government is a leader in climate 
policy and is responsible for some of the key actions that set Oslo apart from other cities. For 
Vancouver, the provincial government of British Columbia has been a leader in Canadian 
climate action. Provincial policies have allowed Vancouver to have opportunities that many 
other Canadian cities have not had.  
 
Ontario cities provide an interesting case of where a change in political will at the provincial 
level has resulted in the cancelation of climate related policies. Toronto and Guelph were left 
with a policy gap when the provincial government loosened environmental protection and 
removed climate related policies. The two cities have had to make up the policy gap by 
strengthening their own climate action initiatives, and finding other sources of support.  
 
Governance Mode 
Cites can use a combination of governance modes (Kern & Alber, 2009) and the results of this 
study validate the literature; cities use a combination of modes of governance throughout the 
planning process. Cities lean more towards certain modes, depending on their level of 
power/authority. All of the cases use self-governing as a mode to regulate local government 
operations. Governing through enabling and governing through provisioning are also 
commonly used in order to implement some of the actions in their plans as well as help to 
influence the behaviour of residents to choose low carbon options. Governing through authority 
is used in the cases that have adopted regulations for GHG reductions. As mentioned in the 
regulation and policy tools section, the results show that local governments can use their 
authority to impose policy or regulation to further their low carbon agendas, but only is they 
have the legal authority to do so.   
 
5.4 Research Question 4: Actors  
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Who are the actors involved in local deep decarbonization strategies? 
 
Table 46: Actors Discussion 
Actors Empirical Literature Comments 
Internal Actors  Multiple city 
departments are 




are the leaders in climate 
action planning. 
Different departments 
and agencies must be 
involved and coordinate.  
Validate  
External Actors Present in all cases.  
 
A wide variety of 
actors/stakeholders have 





5.4.1 Actors Discussion 
Internal Actors 
Local governments are generally the leaders and within the local governments, multiple 
relevant departments and agencies should be inclusively engaged to create a sense of cross 
ownership (UN Habitat, 2015).  
 
The empirical results show that cities are making efforts to include all relevant city departments 
by distributing responsibilities and ownership of actions to include a wider scope of capabilities 
and expertise as well as create a sense of ownership for the city as a whole.  
 
Our Energy Guelph is the only non-municipal government “internal” actor or decision maker. 
Our Energy Guelph is developing specific task forces for each of the sectors/ main targets, 
including a mix of specialists in the sector, local government representatives and other local 
stakeholders thereby creating a sense of cross sector or community-wide ownership. 
 
External Actors 
Collaboration is important between internal and external actors (Carbon Neutral Cities 
Alliance, 2015). The results demonstrate that all the case cities actively include a multitude of 
external actors from various sectors.  
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5.4.2 Research Question 4.1  
 
What roles do they play? 
	  
Table 47: Roles Discussion 
Actors Empirical Literature Comments 
Internal   Internal Actors play 





funding roles.  
Types of roles depend 
on the “power” that the 
city has.  
Validate 
External External actors 
generally play less 
leadership and decision 
making roles. They have 
enabling, consulting and 
implementation roles. 
External actors can 
ensure widespread 





5.4.2.1 Roles Discussion 
	  
Internal Roles  
As leaders and decision makers, the roles that the local governments play in climate action 
planning are generally the same in the cases studied. Local governments have many roles to 
play, from enabling and coordinating to funding and regulating. Not all cities have strong 
regulatory powers. In each city, the City Council acts as the legislative body, the different 
internal departments can suggest policy changes, but ultimately City Council holds the power 
to act as a regulator.  
 
Some cities opt to leave the regulatory roles to higher levels of government and simply act as 
enablers, coordinators and facilitators in climate action planning. The City of Guelph has opted 
to share the leadership role with Our Energy Guelph with the city acting as the financer, and 
ultimate policy maker while Our Energy Guelph shares in the decision making and acts as an 
enabler, coordinator and facilitator for actions.  
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As it becomes more apparent that multi sector coordination/collaboration is important, local 
governments have adopted the role of managing networks of actors (Clarke, 2012; Mazzara et 
al., 2010). The results validate this observation. Examples of cross sector partnerships like the 
Energize Bridgewater, BBP (Toronto), the BEex and Solar Partnership (NYC) show that cities 
convene and coordinate networks of actors to ultimately aid the local government in reaching 
climate action targets. Local governments coordinate stakeholder engagement and manage 
networks of partners, meaning that cities engage external actors in a manner that the 
government controls.  
 
External Roles 
As shown in the results, cities engage a multitude of external actors in the planning and 
implementation phases of climate action planning. Decision-making roles in these case studies 
are not shared with external actors. Decision makers (local governments) have engagement 
processes where external stakeholders are consulted and have an opportunity to provide input 
before the internal actors finalize the plans.  
The external partners can play a wide variety of supporting roles from consultation and 
enabling activities to funding and capacity building. The results show that in most cases the 
internal actors take it upon themselves to coordinate and convene the external actors.   
 
5.5 Overall Discussion 
 
This study highlights six areas where the results have extended the current literature on 
pathways to deep decarbonization in cities. The first observation is that small cities tend to 
prioritize transitions to renewable energy. Due to lack of power and capacity in some cases, 
small cities have been formulating partnerships with utility companies in order to reach their 
targets. 
 
A second extension of the literature highlights the movement towards increasing the capacity of 
local carbon sinks in order to offset community wide emissions. Rather than solely purchasing 
carbon offsets, local governments are beginning to explore alternative methods of increasing 
local carbon sink capacities. 
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The third finding reflects the development of targets and implementation actions to expand 
local green economies. The results highlighted the programs that leading cities are developing 
for training the local workforce in skills that will be crucial for the types of development that 
the cities are aiming for. Green jobs are projected to increase in demand as a result of climate 
action plans and policies and some cities are beginning to prepare the workforce for this 
development.  
 
As a fourth finding, this study has highlighted that communication within governance 
structures can be fluid and informal. This type of informal communication can be useful and 
effective for day-to-day activities, though several of the cases have highlighted a need for more 
formalized communication structures.  
 
In certain regions and countries, support for climate action initiatives has recently decreased. 
As a fifth finding, this study shows that several cities taking a bottom up approach to vertical 
integration of climate policy. Through advocacy actions, cities, even very small ones, have 
been found to be able to influence higher levels of government in supporting their climate 
action pathways.  
 
The last contribution highlighted that as financial support from higher levels of governments 
decreases, cities are becoming more creative with funding mechanisms. Cities with large 
investment portfolios have committed to divesting from fossil fuels and using the divested 
funds to reinvest in climate action projects, and though so far unsuccessful, the concept of 
making those responsible for climate change pay for climate action initiatives in cities that will 
be affected has been explored.  
 
It is important to note that some practices are only possible in certain communities, meaning 
that they are inherently limited to particular legal contexts, or cities that own their electric 
utilities. Though these may not have broad relevance, these findings could have a deep impact 
where enabled. An equally important not is that, during the research process, it was found that 
much of the literature on deep decarbonization at the local level is written by and for 
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practitioners and/or transnational networks of cities such as CNCA, C40 and ICLIE. Academic 
research and sources are lacking in several of the key variables that this study has highlighted.   
 
As the climate emergency worsens, cities are taking leadership roles, and the eight case cities 
have been found to take strong actions towards leading by example through purchasing or 
generating renewable energy for their municipal operations, adding electric vehicles to their 
municipal fleets and public transit, retrofitting, and building new zero emissions buildings. 
These practices may not create community-wide impact in GHG mitigation, but they help to 
foster leadership and demonstrate commitment towards climate action.   
 
Lastly, as all of the cities that were studied have both short term and long term plans and 
targets, it is important to note that several of the cities are near the end of one of their short 
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Chapter 6. Conclusion 
6.1 Objectives of Study  
The objective of this study is to examine some of the best practice examples of cities 
transitioning to deep decarbonization and to provide insights on the pathways, strategies, 
governance and actors that leading cities are using. Through identifying the key variables in the 
urban climate action literature, this study aimed to see which of these were being addressed in 
climate action plans, and if cities were going beyond what the literature prescribed. The key 
research questions related to which sectors were the focus of emissions reduction strategies, 
how the plans were organized and governed, what key actors were involved and what policy, 
financial and advocacy tools were used.  
 
6.2 Theoretical Impact and Contribution of Research  
This study made several contributions to theory and the larger literature on decarbonization 
pathways and urban climate governance. The first contribution addressed the theoretical gap in 
knowledge for climate governance and the actions of small cities and towns. By studying the 
plans and processes of two small towns, this study was able to contribute findings on the levels 
of capacity, the barriers to overcome and the strategies that small towns use in order to reach 
their GHG mitigation targets.   
 
This study made contributions to the literature on decarbonization frameworks in six key areas 
by extending the literature to include new initiatives that leading cities are developing. The 
areas that this study contributes to are: decarbonizing the energy sector in small cities, 
increasing capacity of local carbon sinks, developing green economy targets and workforce 
development, formalizing communication structures, bottom up vertical integration tactics, and 
creating funding mechanisms. In these eight areas, the literature of deep decarbonization can be 
extended to show the emerging best practice examples.  
 
6.3 Practical Implications  
This study examines and breaks down the deep decarbonization pathways of eight best practice 
examples of municipalities implementing deep decarbonization. The results of this study can be 
useful to municipalities who are in the midst of developing deep decarbonization planning 
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frameworks. The results of this study demonstrate that cities are learning from each other 
through transnational networks of cities.  This study can be of use to cities that are looking for 
direction and who may not be members of wider learning peer sharing networks. While not all 
cities will have the same capacities or level of political will as those in this study, the general 
pattern in the pathways, the governance, the actors and the tools being used can be adopted by 
municipalities and community groups of varying capacity. 
 
 
The investigation also contributes practical knowledge to city networks like C40, ICLEI and 
CNCA. The results validate the key role that transnational networks play in global information 
dissemination and in enabling deep decarbonization action in cities.  The findings can also be 
of practical use to transnational networks as the research explores cities of varying sizes. As 
more cities and municipalities join the movement to deep decarbonization, practical knowledge 
pertaining to the different sizes and capabilities of cities will be useful for these networks. This 
thesis offers eight best practice stories to share, going beyond current pathways to detail key 
strategies, governance mechanisms and actors involved in deep decarbonization processes.  It is 
important that local governments consider all of these things when planning for climate action 
at the local lever, as they are all intertwined.  
 
 
6.4 Limitations and Future Research 
 This study examined eight best practice examples.  These cases exemplify some of the leading 
and innovative actions that are being implemented for deep decarbonization. Future research 
will benefit from studying examples of cities that have struggled with their planning or 
implementation processes. This could help to identify the barriers that some cities face and 
provide insight on how to overcome them. It would also be useful to gather a larger sample size 
of cities in each of the population categories. A similar study with a larger sample size would 
better highlight any potential emerging patterns.  
 
A second limitation of this study is that the cases are all located in the global north, in wealthy 
and developed countries. For the purpose of this study the similarities in climate and economy 
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made the cities comparable to each other. It is unknown whether the learning from this study 
can be transferable to cities in developing countries. Future research may benefit from studying 
cities with varying levels of development and economic growth.  
 
A third limitation of this study is that it solely took a qualitative method approach. As green-
house gas emissions trends are quantitative in nature, future research in this field would benefit 
from using a quantitative or mixed methods methodology perspective.  Quantified outcomes 
relating to deep decarbonization plan implementation and other factors including the local 
economy and the four priority sectors would be a next step towards understanding the actions 
and pathways of best practice cities.  
 
In summary, this qualitative and exploratory study, which examined the technical pathways, the 
institutionalization strategies, the governance, and the actors that best practice cities are using 
for deep decarbonization implementation was fruitful. In addition to showing what the areas 
cities focus on for their decarbonization plan, this study highlighted the innovative strategies 
that are being developed. In addition to contributing to the literature on urban climate 
governance, it contributes to practical knowledge for developing and implementing deep 
decarbonization plans at the local level. Overall this study continues the conversation around 
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Appendix 2: Cities with Climate Action Plan, % Reduction Targets, GHG Inventory and 
Decreasing / Same Emissions 
Cities with Plan, Targets, Inventory & Decreased/Same Emissions 
Ajuntament de Barcelona 
Ajuntament de Valencia 
Alcaldia de MonterÃa 
Alcaldia de Pasto 
Auckland Council 
Ayuntamiento de Murcia 
Ayuntamiento de Vitoria-Gasteiz 
BÃ¦rum Kommune 
Bangkok Metropolitan Administration 
BogotÃ¡ Distrito Capital 
Boulder County 
Byron Shire Council 
Canberra 
City of Adelaide 
City of Amsterdam 
City of Ann Arbor 
City of Austin 
City of Baltimore 
City of Basel-Stadt 
City of Berlin 
City of Boston 
City of Boulder 
City of Brisbane, CA 
City of Brussels 
City of Burlington 
City of Chicago 
City of Chula Vista 
City of Cincinnati 
City of Cleveland 
City of Cupertino 
City of Denver 
City of Dubuque 
City of Emeryville, CA 
City of Espoo 
City of Evanston, IL 
City of Fort Collins 
City of Fremont 
City of Guelph 
City of Hamilton 
City of Helsingborg 
City of Helsinki 
City of Hvidovre 
City of Indianapolis 
City of Knoxville 
City of Lahti 
City of Lakewood 
City of Leicester 
City of London, ON 
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City of Los Angeles 
City of Manhattan Beach, CA 
City of Medford 
City of Minneapolis 
City of North Vancouver 
City of Oakland 
City of Orlando 
City of Oslo 
City of Ottawa 
City of Palo Alto 
City of Paris 
City of Park City, UT 
City of Philadelphia 
City of Pittsburgh 
City of ReykjavÃk 
City of San Diego 
City of San Francisco 
City of San JosÃ© 
City of Santa Barbara, CA 
City of Santa Monica 
City of Seattle 
City of St Louis 
City of Stockholm 
City of Sydney 
City of Toronto 
City of Turku 
City of VÃ¤xjÃ¶ 
City of Vancouver 
City of Victoria 
City of West Palm Beach 
City of Yokohama 
City of Zaragoza 
Commune de Cocody 
Comune di Genova 
Comune di Milano 
Comune di Parma 
Comune di Ravenna 
Comune di Torino 
Comune di Venezia 
Coventry City Council 
Cuyahoga County 







Greater London Authority 
Greater Manchester 
Greifswald 
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HÃ¸rsholm Kommune 
HelsingÃ¸r Kommune / Elsinore Municipality 
Jakarta City Government 
Kansas City 
Kaohsiung City Government 
Khon Kaen City 
Kristianstad 
Metropolitan Government of Nashville and Davidson County 
Middelfart Kommune 
MunÃcipio de Sintra 
MunicÃpio de GuimarÃ£es 
MunicÃpio de Torres Vedras 
Municipalidad de BelÃ©n 
Municipality of Belo Horizonte 
Municipality of Karlskrona 
Municipality of Uppsala 
New York City 
Roskilde 




Taipei City Government 
Taoyuan City Government 
The Hague 
Town of Blacksburg 
VÃ¤stervik 
Ville de Monaco 
Ville de Montreal 
Wellington City Council 
Yilan County Government 
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Appendix 3: 80x50 Cities Shortlist  
City % reduction target year population size  
Town of Lexington, MA 100 2050 31394 small 
Fredensborg Kommune 100 2050 40112 small 
City of North Vancouver 100 2050 52898 medium 
City of Medford 100 2050 57797 medium 
City of Cupertino 83 2050 60170 medium 
HelsingÃ¸r Kommune / 
Elsinore Municipality 100 2045 62567 medium 
City of Palo Alto 80 2030 67082 medium 
City of Evanston, IL 100 2050 75603 medium 
Kristianstad 85 2045 84908 medium 
City of VÃ¤xjÃ¶ 100 2030 91060 medium 
City of Victoria 80 2050 92000 medium 
City of Santa Monica 80 2030 92478 medium 
City of Boulder 80 2050 108507 medium 
City of West Palm Beach 100 2050 112906 medium 
City of Lahti 80 2025 120028 medium 
City of Ann Arbor 90 2050 121890 medium 
City of Guelph 100 2050 131794 medium 
City of Helsingborg 100 2035 145415 medium 
Stadt Heidelberg 95 2050 147437 medium 
City of Fort Collins 100 2050 170100 medium 
City of Turku 80 2029 191000 medium 
Trondheim Municipality 80 2030 196000 medium 
Wellington City Council 80 2050 213847 medium 
Municipality of Uppsala 100 2050 225164 medium 
City of Fremont 100 2045 234962 medium 
City of Espoo -1* 2030 283632 medium 
City of Pittsburgh 80 2050 301048 medium 
City of Cincinnati 84 2050 301301 medium 
City of St Louis 80 2050 302838 medium 
Boulder County 90 2050 322226 medium 
City of London, ON 80 2050 378000 medium 
City of Cleveland 80 2050 385428 medium 
City of Minneapolis 80 2050 422331 medium 
Stadt ZÃ¼rich 82 2050 428737 medium 
City of Hamilton 100 2050 558397 large 
City of Vancouver 100 2050 642686 large 
City of Helsinki 80 2035 650033 large 
City of Oslo 95 2030 673469 large 
City of Boston 100 2050 683015 large 
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District of Columbia 100 2050 702455 large 
City of Denver 80 2050 704621 large 
City of Seattle 100 2050 730400 large 
City of Amsterdam 95 2050 863000 large 
City of Indianapolis 100 2015 872680 large 
City of Stockholm 100 2040 949161 large 
City of Ottawa 80 2050 979173 large 
City of San JosÃ© 88 2050 1046079 very large 
City of Austin 90 2050 1227000 very large 
Cuyahoga County 100 2050 1248371 very large 
Comune di Milano 100 2050 1395274 very large 
City of Philadelphia 80 2050 1555072 very large 
Auckland Council -1* 2050 1614400 very large 
City of Paris 80 2050 2249975 very large 
Greater Manchester 97.3 2038 2812569 very large 
City of Toronto 80 2050 2929886 very large 
City of Berlin 95 2050 3644998 very large 
New York City 80 2050 8622700 very large 
Greater London Authority 100 2050 8883800 very large 
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City % Reduction Target Target Year Population Size 
Bridgewater 81 2050 8532 small 
Emeryville, CA 80 2050 11885 small 
Park City, UT 100 2030 8376 small 
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Appendix 5: Final Case Selection 
City Size Population % Reduction Target Target Year 
Toronto Very Large 2929886 80 2050 
New York Very Large 8622700 80 2050 
Vancouver Large 642686 100 2050 
Oslo Large 673469 95 2030 
Guelph Medium 131794 100 2050 
Lahti Medium 120028 80 2025 
Bridgewater Small 8532 80 2050 
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Appendix 6: Recruitment Letter 
 
 
Dear (name of potential participant) 
 
My name is Samantha Linton and I am a Masters student working under the supervision 
of Dr. Amelia Clarke in the School of Environment, Enterprise and Development at the 
University of Waterloo. I am writing to you about our current study, which is being done 
in partnership with ICLEI Canada. The research project is entitled “Pathways to Deep 
Decarbonization in Cities: Mechanisms, Tools and Governance Structures for 
Transformative Climate Action”. The purpose of this research is to collect information 
about the current pathways that cities are developing towards deep decarbonization and 
compare case studies.  
 
I am contacting you as the [ City ]is an excellent fit to be a case study for the research 
project, based off of the data disclosed in the CDP Cities 2019 database. I would like to 
seek your participation, which entails a 30-60 minute interview over the phone at a time 
convenient for you. You will be asked only factual questions about the deep 
decarbonization pathways, strategies and governance structures in your city. For more 
information about the study please see the attached information letter.  
 
Please reply to this email (shlinton@uwaterloo.ca) to confirm your participation and 
indicate any times you are available for an interview within the next weeks.  
 




Samantha Linton  
Masters of Environmental Studies Candidate  
School of Environment, Enterprise and Development 
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Appendix 7: Information Letter 
 
This letter is an invitation to consider participating in a study I am conducting as part of 
my Master’s degree in the School of Environment, Enterprise and Development (Faculty 
of Environment) at the University of Waterloo in partnership with ICLEI Canada. I 
would like to provide you with more information about this project and what your 
involvement would entail if you decide to take part. Please take time to read the 
following information pertaining to the research project and discuss with involved parties 
regarding your city’s participation.  
 
Deep decarbonization at the citywide level requires transformative action. The aim of this 
study is to identify the current pathways that leading “best practice” cities in Canada and 
internationally are developing in order to reach ambitious GHG reductions.  
Through examining the governance structures, key actors involved as well as the 
particular tools and strategies being used for the implementation of climate action/deep 
decarbonization plans, this study will gain an understanding of the current best practices 
in cities. For this, we are seeking information on the current practices occurring within 
your city for the creation and implementation of your climate action plan. 
 
An analysis of your city’s current climate action plan will be conducted prior to the 
interview.  The purpose of the interview will be to clarify any gaps in information after 
the document analysis. For the interview questions, there is no preparation required, but 
for your early reference, you will also be sent the list of interview questions prior. The 
city will be listed as a case city and highlighted within the research study.  
 
The interview will be conducted over the phone or via Skype, and will be approximately 
30 minutes - 1 hour in length. You may decline to answer any of the interview questions 
if you wish. Further, you may decide to withdraw from this study at any time without any 
negative consequences by advising the researcher. With your permission, the interview 
will be audio recorded to facilitate collection of information, and later transcribed for 
facilitation of analysis. Participation in this study is voluntary. If you are willing to 
participate in this interview, please contact Samantha Linton at shlinton@uwaterloo.ca or 
(819) 328-3376. In your reply, please indicate a time when you will be available.  
 
 I very much look forward to speaking with you and thank you in advance for your 





Masters of Environmental Studies Candidate  
School of Environment, Enterprise and Development 
 Faculty of Environment 
 University of Waterloo 
E-mail: shlinton@uwaterloo.ca 






Under the supervision of 
 Dr. Amelia Clarke  
School of Environment, Enterprise and Development  
University of Waterloo   
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Appendix 8: Interview Guide 
 
And I am looking to see what factors stand out across countries and population sizes 
 
I have already conducted some online research of the publically available documents and 
this interview is meant to fill in some of the gaps that I have not been able to fund online 
 
 This study aims to collect factual information on cities’ climate action plans and no 
personal opinions.  
 
This is completely voluntary and you may say no if you do not want this information 
used in the study.  
 
With your consent, this interview will be recorded and transcribed. Direct quotes may be 
used, you will be sent a copy of the transcribed interview in order to redact or clarify 
anything said in the interview.   
 
Do you still agree to participate in this interview? 
 
 





1. How were stakeholders engaged for the creation of the climate action plan? 
2. How is monitoring and reporting done on the progress of the plan and actions? 
3. How often is the plan updated? 




5. What sectors does the climate action plan focus on?  
6. What actions is your city taking in each sector?  
7. Does the plan consider carbon sinks and or carbon offsets?  





8. Describe the governance structure used to implement the climate action plan  
9. Is there an overseeing body that actors and partners report to and holds them accountable  
10. Describe the means of communication used between the actors and partners  
11. How is the local government collaborating with other sectors such as businesses, NGOs, higher 
levels of government etc?  
12. How many external partners/actors are involved in the climate action plan? 
-­‐ What are their roles? (Do they determine their own contribution, do they take part in 
decision making, do they play a consultative role?) 
13. What internal city departments are involved in the climate action plan? 
	   181	  
	  





14. Have any new policies been created that are specifically intended to reduce GHG emissions? 
15. Is the city using and financial tools to help reduce GHG emissions for example: financial 
incentives for residents to choose low carbon alternatives 
16. Is the local government making any large infrastructure investments that will result in GHG 
reduction? 
17. (How) does the city do public education on climate change issues and/or GHG reduction? 
18. How is the local government coordinating with higher levels of government to implement policies 
for climate action?  
19. Where does the funding coming from? 
 
 
Before we finish is there anything else you would like to add or mention? 
 
 
Do you have any questions for me? 
 
 
Thank you so much for your time and participation. I really appreciate it. 
 
A copy of the transcribed interview will be sent to you within the next few weeks if you 
would like to clarify or redact anything you said you are more than welcome to do 
so 
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*Enabling actions for waste – things like education campaigns, increasing services like composting … 
* Enabling for buildings – education, advocacy, convening actors,  
financial tools – incentives, MBIs, Low interest loans, PACE program  




Institutionalization Strategies  
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